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SINOPSIS 
Die doel van hierdie studie is om te bepaal tot watter mate effektiewe leer plaasvind deur 
middel van web-gebaseerde onderrig. 'n Groep graad 10 Rekenaarstudie-leerders is gebruik 
in die navorsing. 
Rekenaarstudie word as addisionele vak by sommige hoerskole aangebied. Vanwee faktore 
buite beheer van die onderwyser, kan hierdie vak slegs een maal per week in die vorm van 
klassikale onderrig aangebied word. 'n Alternatiewe oplossing vir voortspruitende logistieke en 
pedagogiese probleme, is om van web-gebaseerde onderrig gebruik te maak deur middel van 
'n virtuele klaskamer. 
Benewens die teenwoordigheid van die rekenaar in die didaktiese situasie, speel die opvoeder 
en leerder 'n deurslaggewende rol, naamlik, om leer te bewerkstellig. Ten einde effektiewe leer 
met behulp van web-gebaseerde onderrig te beskryf, word die pedagogiek van web-
gebaseerde onderwys, met die fokus op hierdie studie, weergegee. Die pedagogiek van web-
gebaseerde onderwys word beskryf deur te verwys na leerteoriee, didaktiese beginsels en 
didaktiese teoriee asook die toepaslike gebruik van die Internet, WWW en die rekenaar in 'n 
didaktiese situasie. 
Ten einde die doe I van die stu die te onderskryf, word 'n konseptuele raamwerk vir 
rekenaargesteunde onderwys beskryf met verwysing na die Internet en wereldwye web 
(WWW) tot web-gebaseerde onderwys. 'n Virtuele klaskamer is antwerp vir die doel van 
hierdie studie. Die doel van die studie is afkomstig van die navorsingsvraag: Tot watter mate 
vind effektiewe leer plaas in 'n virtuele klaskamer vir Rekenaarstudie in 'n hoerskool? 
Vanuit die model vir 'n prototipe virtuele klaskamer, is die virtuele klaskamer antwerp spesifiek 
vir hierdie studie. Uiteraard word 'n instrument afgelei vanuit die literatuurstudie waarmee 
effektiewe leer in 'n virtuele klaskamer ge-assesseer kan word. 'n Uitleg van die verskil tussen 
evaluering en assessering word gegee om die daarstelling van kriteria en rubrieke te 
bewerkstellig. 'n Teoretiese raamwerk word dus gestel ter ondersteuning van die opvolgende 
data-analise. 
ix 
Die data is versamel deur middel van observasie, 'n fokusgroep-onderhoud asook elektroniese 
indienings deur leerders. Die mate waarin effektiewe leer plaasvind, word op 'n kwalitatiewe 
wyse ontleed in 'n gevallestudie. Die instrument wat ontwikkel is vanuit die literatuurstudie, 
word gebruik om die data kwalitatief te analiseer. 
Bevindinge word gemaak wat grootliks aansluit by die geformuleerde, teoretiese raamwerk, 
naamlik dat effektiewe leer in die virtuele klaskamer vir hierdie studie, affektief en kognitief 
plaasvind. Die kriteria betrokke by affektiewe leer is motivering, doelgerigte navigasie en 
persoonlike /eerervaring. Op kognitiewe vlak word die volgende kriteria bepaal: die gebruik van 
fasiliteite in die virtue/e k/askamer in samehang met verworwe kennis en produktiewe 
denkgewoontes. 
Gevolglik toon die bevindings dat effektiewe leer tot 'n groat mate plaasvind en 
dienooreenkomstig die kwaliteit van onderrig verbeter. 
X 
1.1. INTRODUCTION 
Educational institutions worldwide are making use of the World Wide Web (WWW) and the Internet for 
purposes of teaching and training. The use of the World Wide Web for education, is formally known as 
Web-based education (abbreviated as WBE) (Poncia, 1999:[online]). 
WBE proves to be advantageous because of student-centred learning, increased levels of motivation, the 
immediate access to data and information, as well as more effective communication and interaction among 
learners (Poncia, 1999:[online]). These vast possibilities have extended WBE to schools (Fardouly, 
1998:[online]; Carrucan, Crewe, Matthews & Matthews, 1996: 1-6; Hopkins, 2000:3). 
Computer Studies, as a subject, was introduced into the South African school curriculum in 1988. The 
Internet and WWW were introduced to South Africa during the early 1990's. Consequently, the opportunity 
for presenting Computer Studies via the WWW now exists. 
Computer Studies is offered outside the school timetable and, in most cases, WBE seems to be a solution 
to logistical and pedagogical problems that emerge from teaching outside official school hours. The 
question remains whether WBE can facilitate effective learning. 
This study investigates the extent of effective learning of Computer Studies by making use of WBE. 
1.2. CONTEXT AND RATIONALE OF THE STUDY 
For much of the twentieth century, educators and behavioural scientists have compared the instructional 
effectiveness of different delivery media (Joy & Garcia, 2000:[online]). Literature shows many comparisons 
that generally follow the approach of traditional, teacher-mediated learning against technology-based 
devices (Joy & Garcia, 2000:[online]). 
Before World War II, the United States focused many comparative studies on film and radio. After the war, 
researchers began to assess the capabilities of improving the instructional effectiveness of the equipment 
(Joy & Garcia, 2000:[online]). 
Prior to 1980, there were more descriptive studies comparing computer-based instructions to traditional 
delivery methods. Joy and Garcia (2000:[online]) refer to Maddux who declares the 1980's to be the time 
when researchers focused on educational software and ex post facto relationships. 
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Clark argues that media will never influence learning (as referenced by Joy & Garcia, 2000:[online]). The 
argument states, "that media per se do not influence learning" but rather that "learning is caused by the 
instructional methods embedded in media presentation". 
Joy and Garcia (2000:[online]) claim media and method to be inextricably interconnected. Kozma (1994), 
as referred to by Joy and Garcia (2000:[online]), further argues that a "particular medium can be described 
in terms of its capability to present certain operations in interaction with learners who are similarly 
engaged." 
Joy and Garcia (2000:[online]) conclude the argument and propose the following: "because of the 
increasing demand for electronic delivery of instruction, ... a closer look at the issues of research design 
quality, results and interpretations is warranted." Therefore, WBE provides delivery of electronic instruction 
for Computer Studies in South African schools with access to the Internet. 
The number of schools in South Africa equipped with computer centres is limited due to socio-economical 
circumstances. Contributing factors are the lack of access to electricity and telephone lines, inadequate 
security mechanisms and theft (Ngcai, 1997:[online]; Mackay, 1997:[online]; Abader, 1999:[online]). In 
certain schools, the financial implication of maintaining a computer centre for Computer Studies also 
inhibits the implementation of the subject. Another limitation that I, as researcher, have observed in 
conversations with other teachers, is that trained Computer Studies teachers leave the teaching profession 
for the more lucrative private sector. 
According to Jacobs (2001 ), there are some 650 schools in South Africa that offer Computer Studies as 
part of their curriculum. Jacobs also points out that there are only two schools in the country known to use 
WBE to support Computer Studies -one school in the Western Cape and another in Gauteng. 
Although WBE is often used as communication medium for interaction between learner(s) and facilitator 
(University of Illinois, 2000:[online]), it appears that in existing virtual environments for Computer Studies in 
South Africa, interaction is either limited or totally absent. Schools using virtual environments to teach 
Computer Studies are employing the WWW merely as a supplemental structure. The WWW is not used 
effectively for web-based, online learning. Therefore, effective learning is under investigation. 
At the school, where this study is conducted, the focus is on Computer Studies that is presented to learners 
outside of official school hours. Teaching time between teacher and learners is limited because of 
extramural activities, responsibilities of the teacher involved, public holidays, transport problems, religious 
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responsibilities, and access to computers outside the school milieu. Learners are thus able to attend formal 
classes only once a week. 
However, it was believed that WBE in the form of a virtual learning environment can be used to overcome 
the limitations imposed on teaching time. The extent, to which effective learning can be promoted by such 
a learning environment, is yet to be investigated. 
The focus of this study is an attempt to overcome the limitations associated with offering Computer Studies, 
by making use of WBE. A need to determine to what extent effective learning takes place must also be 
described. 
1.3. RESEARCH QUESTION 
There is a need for the design and implementation of a virtual classroom for Computer Studies that 
supports effective learning. The extent to which effective learning occurs in such a virtual classroom 
determines the parameters of this study. 
The research question that will guide this research is thus formulated as follows: 
To what extent can a virtual classroom be used to teach Computer Studies (Grade 10) in order to 
achieve effective learning? 
The focus of this study is thus effective learning in a virtual classroom for Computer Studies and poses the 
following sub-questions: 
1) What facilities of the Internet and WWW can enhance learning? 
2) What is Web-based education (WBE)? 
3) What learning theories support WBE? 
4) How can a virtual classroom be designed in order to promote effective learning? 
5) What activities can be proposed to promote for effective learning in a virtual classroom? 
6) What criteria and rubrics determine a measurement for effective learning in a virtual 
classroom? 
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1.4. RESEARCH AIM AND OBJECTIVES 
The aim of this research will now be described and thereafter the objectives of the overall aim defined. 
1.4.1. Aim of the research 
This study aims at designing a virtual classroom for Computer Studies in order to promote effective 
learning. The aim of the research is thus: to determine the extent to which effective learning for Computer 
Studies in a high school can take place, as facilitated by a virtual classroom. 
1.4.2. Objectives of the research 
The following objectives are formulated to guide the research: 
1) A description of the services of the Internet and WWW that can enhance learning. 
2) A description of Web-based education (WBE). 
3) A description of theories of learning used within the context of WBE. 
4) A proposed model for the design of a virtual classroom that supports the teaching of Computer 
Studies. 
5) The design of activities used in a virtual classroom for Computer Studies in order to promote 
effective learning. 
6) A description of criteria and rubrics that will determine effective learning in a virtual classroom. 
1.5. ABBREVIATED RESEARCH DESIGN 
This study uses a qualitative research approach. The research is based on a case study. A literature 
review will provide information on the background of the study and, as such, will provide a theoretical 
framework. 
1.5.1. Research procedure 
A virtual classroom, that is accessible on the WWW, is created. Learners use the virtual classroom mainly 
for theoretical work. Different activities are communicated through the virtual classroom, encouraging 
learners to make use of the WWW tools. 
The learners' experiences of, and responses to the different activities, will generate the data that will be 
analysed. 
The existing syllabus for Computer Studies will be used to develop different learning activities. The 
activities are selected to facilitate effective learning. 
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1.5.2. Methods of data collection 
Data gathering is aimed at determining how learners experienced the virtual classroom and how effective 
learning among them occurred. 
The following techniques are used to collect the data: 
1) Observation is used as a method to determine how the learners experience the virtual 
classroom. Learner reaction(s) while using the virtual classroom will be observed. Attention 
will be given to comments and suggestions. The use of the navigational structure of the virtual 
classroom will be observed to relate their learning process. 
2) A focus group interview will be conducted in an attempt to determine the overall learning 
experience of the learner(s). 
3) Formulated learner responses gathered by means of e-mail, a discussion forum and written 
contributions will be scrutinised. This data will be analysed according to set criteria 
formulated from the theoretical framework. 
1.6. RESEARCH PROGRAMME 
Chapter 2 is a review of the literature addressing the following aspects: 
• Conceptualising WBE. 
• The World Wide Web and education. 
• Applications of the WWW used for education. 
• Learning theories related to WBE. 
• Didactic principles related to WBE. 
• Elements of instruction. 
Chapter 3 will be a literature study on the prototype virtual classroom. A hierarchy for the design of a virtual 
classroom is formulated. This leads to the actual design of the virtual classroom for this study derived from 
the prototype virtual classroom. Chapter 3 also deducts assessment criteria and rubrics for determining 
effective learning in a virtual learning environment. 
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The research design and methodology for this study is described in Chapter 4. A description of the data-
gathering instruments will be given. Data-gathering techniques will be stipulated and discussed 
accordingly. 
In Chapter 5, data is analysed. This will be carried out according to the strategy described in Chapter 4. 
Two aspects will be investigated. Firstly, that the experience of the learners contribute to effective learning 
(O'Malley, 2000:[online]), and secondly, that from the responses of the learners, the outcomes of the 
learning activities will indicate the relationship between effective learning and the virtual classroom. 
Chapter 6 will provide conclusions and findings based on the data analysis and the limitations of the study 
will also be pointed out. Suggestions for further research will be made and the study summarised. 
1.7. SUMMARY 
This chapter describes the context and rationale of this study. The research question is aimed at effective 
learning initiated by a virtual classroom for Computer Studies in a high school. The objectives define the 
aim of the research, which is to confirm effective learning in a virtual classroom. An abbreviated research 
design for the research, in which a qualitative approach on a case study will be conducted, is given. Two 
perspectives are formulated stating (a) effective learning takes place because of the affective experiences 
of the learners, and (b) that learner response to activities in the virtual classroom concretises effective 
learning. The following two chapters contain literature relating to the research questions and serves as a 
theoretical framework. 
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Cti.APTER 2',..:LIT"ERA TURE REVIEW 
2.1. INTRODUCTION 
This chapter discusses the relationship between computers and education. The role of the Internet in 
education is pointed out. The World Wide Web (WWW), as a technology service of the Internet, is shown 
to be used for education and therefore the term Web-based education (WBE) will be defined. The design 
of instruction within the context of WBE is discussed. 
The pedagogy of WBE is clarified with reference to learning theories, didactic principles, learning styles and 
didactic theories. 
2.2. THE ROLE OF COMPUTERS IN INSTRUCTION AND LEARNING 
Learning is always preceded by some means of instruction (Phillips & Soltis, 1991 :3-5). Instruction is 
associated with the transfer of knowledge, skills, techniques and proficiencies (Fraser, et al., 1996:29). The 
two parties involved are the instructor (or teacher) delivering the instruction, and the learner receiving the 
instruction. "The fundamental task of instruction is to transfer information" (Fraser, et al., 1996:29). Phillips 
and Soltis (1991 :3-5) claim learning to be dependant on the instruction(s) planned and strategised by the 
teacher fulfilling the role of instructor. 
The instructor communicates the instruction(s) to the learner(s) in the form of an activity. "There is a clear 
connection between the quality of teaching and the intentionality of the learning activity" (Fraser, et al., 
1996:28). Forcier (1996:7) separates instruction into two categories namely teacher-centred instruction 
and learner-centred instruction. 
Teacher-centred instruction deals with the processes and functions that include the learner. The instruction 
is planned, prepared and delivered, taking into account the learner as an individual or in a group setting 
(Forcier, 1996:7). Learner-centred instruction, on the other hand, includes the functions that deal with the 
learner being "involved in constructive activities that lead to learning" (op cit). The following paragraphs will 
elaborate on these two forms of instruction. 
2.2.1. TEACHER-CENTERED INSTRUCTION 
The involvement of the computer in instruction implies that the computer is set in the role of education by 
delivering the instruction. From this perspective, the instruction can be classified as computer-assisted 
instruction and computer-managed instruction (Forcier, 1996:9; Fraser, et al., 1996:29). 
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Many authors are not clear in distinguishing between computer-assisted instruction (CAl) and computer-
managed instruction (CMI). CAl refers to the instruction being assisted by the computer, whereas CMI 
implies the instruction(s) to be managed by the computer. "Computer-assisted instruction is a term applied 
to a teaching/learning situation that involves the direct instructional interaction between computer and 
student ... the teacher, ultimately having responsibility for all instructions in the classroom, sets up the 
learning environment through careful selection and analysis of the instruction material ... " (Forcier, 1996:9). 
Forcier (1996:8) clarifies these misconceptions and distinguishes CAl from CMI by naming techniques used 
by instructional designers to assist learning by making use of the computer. The table 2.1, derived from 
Forcier's discussion, is given in this regard. 
Computer~ass:iste<:tln~tructioq 
{As,sociated with ,techniques) 
Drill & Practice 
Tutorial 
Simulation 
Multimedia, Instruction 
compyte(.i'(1l~hag,~:p:(lr(~,nucti:9'n 
' ;.' ' .. "•, , .. ''· .. ,, •. ·>' ..• ,,_ •. ,, 
(As soolated:,Yiilll m;an,a,g~ntfi!'n t) 
Record keeping 
Diagnostic & PrescrigtiveTests 
Table 2.1: Comparison between Computer-assisted instruction and Computer-managed 
instruction. 
CMI emphasises the management of learner performance. Two approaches are followed, namely an on-
line approach and an off-line approach (Forcier, 1996:11). An on-line approach follows assessment in an 
on-line manner, meaning that the computers used by the learners are either connected to a network or form 
part of a network. An off-line approach implies that software assessment is done by a computer program or 
by means of a teacher that assesses the learner while he/she is working on the computer. 
Forcier (1996:12) clarifies the different means of the on-line- and off-line approaches in CMI in the following 
table (table2.2 on the next page). 
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Database of 
established. 
Computer a(lalyses .studeot .. peflfollh~~e ·Or:l 
test items relatedto·establis~~d·g~ai~ .. • 
Computer . presents tutorial.. dri.ll ~n.p :Practiqe,. 
,- ,, 
or interactive video instructionto'students. 
Supplementary "off~l!be!' activiti~$'P\ay.·als9·~· 
suggested. 
Teacher retrieves a stl.tdert~t: ~r~fit~ frc;lw :t~ij 
computer. 
Table 2.2: On-line and Off-line Approaches in CMI 
2.2.2. LEARNER-CENTERED INSTRUCTION 
The computer is not only a 'productivity tool' for the teacher but "also a tool that enhances the productivity 
of the student" (Forcier, 1996:14). Student-centred learning is another approach in computer-based 
education where the learner uses the computer "as an information tool to create, access, retrieve, 
manipulate and transmit data" (Forcier, 1996:14). The author further explains that the computer is used as 
a tool in order to solve problems. The computer applications available to the learner are used to enhance 
learning by means of text, graphics, information and processing, and multimedia. These applications 
include software such as word processors, spreadsheets, databases, drawing tools and multimedia 
authoring programmes. 
The use of the mentioned computer applications by learners, poses the question on how these applications 
are used. Ravet and Layte (1997:79) list the following basic features of computer application. These 
features correlate with ordinary use of computer applications, but focus on their use within educational 
context: 
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• Word processors: write, edit, format, structure and print. 
• Databases: structure collect and retrieve data, publish reports. 
• Spreadsheets: analyse, interpret and predict. 
"Using these tools makes it possible to create varied learning activities, based on the collection, publication, 
structuring and analysis of data" (Ravet & Layte, 1997:79). Ravet and Layte {op cit) prominently state that 
these computer-based applications "form an integral part of existing desktop tools to encourage learners to 
build and organize their own learning material." 
Learners collaboratively share work with other learners and submit assignments electronically. Information 
is disseminated either by hard copy or electronically via a computer network. The interconnectivity of 
computers provides the opportunity for learners to interact with one another as well as with the instructor. 
Communication via computer networks thus gives learners and instructors the opportunity for feedback, 
reinforcement, on-line presentations, and assessment. 
2.2.3. COMPUTER MEDIATED COMMUNICATION (CMC) 
This section describes the concepts of communication and data communication, leading to a description of 
computer mediated communication. 
The Oxford Advanced Learner's Dictionary defines the term communication as follows: 
2(a) to exchange information, news, ideas, etc with somebody [and]4 to be connected with something. 
Jacobs, Cusens, Macmillan, Noome, Stofberg and Wassermann (2001 :70) relate to communication via a 
computer system and propose the following definition for data communication: 
Data communication is the collection and distribution of the electronic representation of information from one point to another 
via an electronic transmission system. 
Data communication can be diagrammatically represented as shown hereunder. 
Channel for message 
Sender I Receiver Sender I Receiver 
Figure 2.1: Data Communication 
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The sender(s) and receiver(s) would be two or more computers that communicate. The channel could be 
via telephone lines, cables, or microwaves (Jacobs, et al., 2001 :70). 
Vander Westhuizen (1999:45) provides the following definitions for CMC: 
• "Any form of organized interaction between people, utilising computers and computer networks as 
medium for communication" (Romiszowski, 1989:33). 
• "Transmission and reception of messages using computers as input, storage, output and routing 
devices. CMC includes information retrieval, electronic mail, bulletin boards, and computer 
conferencing" (Paulsen, 2000:[online]). 
These two definitions propose data communication by means of interaction and place the computer as 
medium for communication. 
Paulsen's definition of CMC (2000:[online]), mentions information retrieval, electronic mail, bulletin boards, 
and computer conferencing. These technologies are associated with the Internet and WWW. The 
emergence of the Internet makes communication and interactive learning among learners possible 
(Carrucan, Crewe, Matthews & Matthews, 1996:2-3). Distance learning is thus made possible because of 
the connectivity that the Internet provides. 
2.2.4. DEFINING THE ROLE OF THE INTERNET IN EDUCATION 
The late 1980's through to the 21st century have been characterised by the commercial use of the Internet. 
The worth and practicality of the Internet have been acclaimed in education (Carrucan et al., 1996:1 ). This 
section will provide a synopsis of the evolution of the Internet in education and ultimately lead to the 
concept of web-based learning. 
2.2.4.1. The evolution of the Internet in education 
The Internet developed from ARPANET (Advanced Research Projects Administration, the branch of the 
USA Department of Defence responsible for research grants) (Jacobs, et al., 2001 :83). In 1969 the 
Department of Defence in the USA attempted an experiment to establish reliable networking and to link the 
Department of Defence to military research facilities. The network was designed to survive and function 
during nuclear war. 
After the establishment of IP (Internet Protocol) in 1977, ARPANET-users were allowed to connect to 
various sections of complex computer networks, which soon came to be called the Internet. 
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In 1985, a programme to establish Internet access across the United States was begun. A backbone was 
created and doors were opened to all educational and research facilities, government agencies and 
international research organisations. By the 1990's, the Internet experienced phenomenal growth. It is 
estimated that the number of computers connected to the Internet was doubling every year. By mid 1994, 
the Internet connected an estimated two million computers in more than 100 countries, serving some 23 
million users. Universities and other tertiary institutions worldwide were connected to the Internet. Schools 
were connected to universities. This phenomenal extension and growth of Internet users demanded more 
service providers, to such an extent that the Internet could be accessed from home if a telephone line was 
available. 
The World Wide Web (WWW) was developed in Geneva, Switzerland in 1990. It is a system for 
displaying information on the Internet (Carrucan et al., 1996:51 ). Dr. Tim Berners-Lee established a 
strategy for connecting different computers on the Internet in order to communicate with colleagues. "He 
saw the set of links from computer to computer to computer as a spider's web; hence the name "Web" 
(Capron, 2000:212). 
The use of computers and associated technologies, such as the Internet, initiated a paradigm shift in 
education. "This has resulted in the modification of teaching methods, class management techniques, 
working habits, work rates, motivation levels of students, assessment practices and even the need for 
teacher support" (Carrucan et al., 1996:2). 
"A crucial area for schools is deciding on how best to integrate the Internet into the whole school 
curriculum" (Carrucan et al., 1996 2-3). The Internet, as physical medium for communication, can easily be 
extended by merely connecting an educational institution to existing telephone lines. 
2.2.4.2. Clarification of the concepts Internet and WWW 
Many Internet users claim the 'Internet' and 'World Wide Web (WWW)' to be the same thing. This, 
however, is not true. In this section, I will attempt to clarify the concepts Internet and WWW. 
The concept Internet refers to the physical connection(s) of computers and computer networks throughout 
the world. These connections are established via telephone lines, cables, and communication satellites 
(Khanduri, 1995:42). Khanduri explains further that Internet services are provided to anyone who is 
connected or "on the Net". The services provided by the Internet are: 
• Communication, 
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• Research, 
• Shopping, and 
• Entertainment. 
For an Internet user to gain access to these services in order to use them to their potential worth, certain 
technologies were developed. These technologies include, inter alia: 
• E-mail, 
• World Wide Web (WWW), and 
• Discussion groups. 
2.2.4.3. The WWW and education 
Poncia (1999:[online]) claims that the WWW holds new challenges and methods for teaching and learning. 
These challenges and methods imply the need for research related to education promised by the WWW. 
Carrucan et al. (1996:1) substantiate this statement and state that: "Schools and their teachers are now in 
the position of having to cut through this hype and to critically assess the Internet's worth and practicality 
for use with their students." 
The same authors state (op cit) that the Internet potentially provides the following opportunities for 
education: 
• More opportunities for greater student-centred, rather than teacher-centred, learning; 
• Increased levels of motivation for students and teachers; 
• Access to data and information that are more up to date or have never been accessible before; 
• Easier and faster communication by breaking through the barrier of classroom walls; 
• Avenues for great professional interaction with other teachers; 
• Increased opportunities for different learning activities, catering for different learning styles; 
• Skills that learners need in order to function in an increasingly technological society. 
The stipulated opportunities imply an impact on traditional education. I will henceforth, discuss the use of 
the Internet and WWW technologies for education. 
2.2.5. TECHNOLOGIES PROVIDED BY THE INTERNET AND WWW FOR EDUCATION 
The facilities provided by the Internet and WWW are communication (e-mail), research facilities, and 
discussion groups. Discussion groups include: group work, synchronous group work in real time, electronic 
presentations, electronic publishing and the creation of web pages (Forcier, 1996: 87-104; Carrucan et al., 
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1996:38-66; Poncia, 1999:[online]). "Using these tools makes it possible to create varied learning activities 
based on the collection, publication, structuring and analysis of data" (Ravet & Layte, 1997:79). 
Ravet and Layte (1997:79) prominently state that Web-based applications "form an integral part of existing 
desktop tools to encourage learners to build and organise their own learning material." These facilities are 
"applications within educational context" and the following applied usages are stipulated: 
• Communication by e-mail; 
• The use of mailing lists that host subject interests; 
• Participation in news groups; 
• The creation of co-learning environments that enhance collaborative learning; 
• Conferencing and telepresence. 
The following applications are given by Carrucan et al. (1996:77-1 08), Capron (2000:194-198), Powell 
(2000:241-247, 272) and Williams & Tollett (2000:34-37). 
• File transfer protocol (FTP), 
• Internet Relay Chat (IRC), 
• LISTSERV, 
• Usenet, and 
• MUD's and MOO's 
2.2.5.1. E-mail 
E-mail creates the opportunity for world-wide, asynchronous communication among Internet users and is 
as such the internal communication medium of the WWW. 
E-mail is a useful facility for distance education. Over long distances, e-mail makes it easier for learners to 
communicate with a tutor, send mail, reports or any electronically produced document (Ravet & Layte, 
1997:75). The authors mention (op cit) that it is effortless to send news to a large or small group of 
learners. 
Teachers make use of mailing lists to communicate with learners. Learners sharing interests can easily 
create a mailing list that distributes mail to all subscribers (Ravet & Layte, 1997:75). 
Using e-mail, learners communicate with each other, with learners studying the same course and with 
experts all over the world. Alternatively, teachers use e-mail to communicate with learners and other 
teachers (Carrucan et al., 1996:38-39). 
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The purpose of communication in this instance is to share relevant information for the sake of creating new 
information. Thus, new ideas are shared as a basis for research that manifests as knowledge. 
2.2.5.2. Internet Relay Chat (IRC) 
Chat rooms are virtual rooms to which a user subscribes in real time. The user can communicate with 
other people that are also present in the virtual room at that specific time. In educational context, learners 
chat on-line to other learners at the same time. 
2.2.5.3. News groups 
News groups are similar to chat rooms in the sense that a conversation takes place. The general 
difference between a chat room and a news group is that a news group only discusses topics of interest to 
all members subscribed to the news group. Another difference is that a news group exists in an 
asynchronous manner. This means that the learner participates in a discussion not bound to place or time 
(Powell, 2000:237, 241-247, 272). 
2.2.5.4. Cooperative learning environments 
A discussion forum is a structured conversation among learners. These conversations are usually of an 
academic nature. Contributions to a discussion in a forum are initiated by an instructor to take place in a 
collaborative manner (Powell, 2000:241-247, 272). A discussion forum is a combination of news groups 
and asynchronous conversation. 
2.2.5.5. File Transfer Protocol (FTP) 
Capron (2000:550) defines file transfer protocol (FTP) as "a set of rules for transferring files from one 
computer to another." In this regard attention must be given to the terms Upload and Download. 
Upload, in a network environment, means to send a file from one computer to another, usually to a larger 
computer or to a host computer. Download will oppositely mean to receive a file from another computer, 
usually a larger computer or a host computer. 
FTP is associated with file transfer software used to upload and/or download files from one computer to 
another (Capron, 2000:550-552). Learners are able to send files, graphics and other useful information to 
one another by making use of FTP. 
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2.2.5.6. LISTSERV 
The Ontario School Counsellors' Association (2000:[online]) describes a listserv as an electronic discussion 
list that is automatically generated and updated. Lists can be similar to discussion groups where comments 
are sent automatically to all subscribers via e-mail. A user has to subscribe to receive e-mail from a 
listserv. 
2.2.5.7. Usenet 
The Usenet Organisation (Usenet 2, 1997:(online]) describes itself as follows: 
Usenet is a world-wide distributed discussion system. It consists of a set of newsgroups with names that 
are classified hierarchically by subject. Articles or messages are posted to these newsgroups by people on 
computers with appropriate software - these articles are then broadcast to other interconnected computer 
systems via a wide variety of networks. 
Usenet II attempts to create a structure for the Usenet to work in the Internet for the 21 51 century. Usenet II 
is created for people who want to deliver a valuable contribution. Usenet contains messages in which 
people scold and "flame" at each other- this is eliminated by Usenet II (Usenet 2, 1997:[online]). The 
author refers to Russ Allbery's writing about the validity of free advertising space, a convenient anonymous 
file drop and FTP servers for customers that will be controlled or even eliminated. 
Learners making use of Usenet II for educational purposes will not be exposed to "flaming arguments" 
when using the technology. 
2.2.5.8. MUD's and MOO's 
MUD (Multi-User Dungeon or Dimension) is a computer programme named after the game Dungeons and 
Dragons. Related to MUD's are Multi-User Dungeon Object-Orientated programmes, acronymically stated 
as MOO's. MUD's and MOO's are text-based, virtual reality spaces in which "the user can move from room 
to room, chat with other users, play games, or even take a class in real time" (The Online Classroom, 
1997:[online]). 
Initially, MUD's were virtual reality games with no relation to education. However, the user types in basic 
commands to move, interact and even change environments. "Users also communicate with each other in 
real-time text-based speech, and can even hold private conversations or conference with only selected 
individuals" (The Online Classroom, 1997:[online]). 
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The educational application of all the mentioned facilities and related technologies provided by the WWW, 
is regarded as Web-based Education (WBE). 
2.3. WEB-BASED EDUCATION (WBE) 
Throughout the literature study, it has been seen that computers are used in education. Furthermore, it 
becomes clear that the Internet has the potential of making a valuable contribution to education. All the 
facilities and technologies provided by the Internet, as medium for communication, are incorporated for its 
specific use and function in relation to education. 
The technology developed for giving users the opportunity to make use of the full potential of the Internet is 
the Word Wide Web (WWW). It was also emphasised that Internet users refer to the WWW as 'the Web'. 
Hence, all educational aspects related to making use of the WWW for education, are encompassed in the 
concept Web-based education (WBE). An attempt to foster web-based education has led to the 
implementation of virtual classrooms. 
"Online education is bringing collaborative learning to the forefront and is affecting the traditional ways 
courses are taught as well" (University of Illinois, 2000:[online]). Creating a virtual environment on the 
WWW to initiate educational activities is known as a virtual classroom. 
"The Virtual Classroom is a teaching and learning environment located within a computer-mediated 
communication system. The objectives of a Virtual Classroom are to improve access to advanced 
educational experiences by allowing students and instructors to participate in remote learning communities 
using personal computers ... [to improve] the quality and effectiveness of education by using the computer 
to support a collaborative learning process" (Whipple, 1987) as referred to by Turoff (1995:[online]). 
The virtual classroom is thus a virtual environment created by an instructor in which online activities are 
made available to learners, allowing learning to take place. Learners have access to these facilities by 
registering as online members of a course. 
The efficacy of the virtual classroom depends on the instructional design of the activities and the 
integration of the facilities that the WWW provides. Web-based instruction (WBI) is a technology that 
resulted from Web-based education. The origin of Web-based instruction gives "today's youth an 
unprecedented opportunity for the creation and growth of collective knowledge" (Poncia, 1999:[online]). 
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In an attempt to define WBI, Henke (1997:[online]) proposes WBI as" ... a hypermedia-based instructional 
program which utilizes the attributes and resources of the World Wide Web to create a meaningful learning 
environment where learning is fostered and supported." Henke (1997:[online]) provides two other 
definitions for WBI: 
• Relan and Gillani (1997a): "The application of a repertoire of cognitively orientated instructional 
strategies within a constructivist and collaborative learning environment, utilizing the attributes 
and resources of the World Wide Web." 
• Clark (1996): "Individualized instruction delivered over public or private computer networks and 
displayed by a Web browser. WBT [Web-based training] is not downloaded, but rather on-
demand training stored in a server and accessed across a network. Web-based training is 
controlled by the training provider." 
Considering the three given definitions, one can deduct that learning and the WWW are cooperative. The 
effectiveness of learning involves the instructional methods and facilities of the WWW used for the sole 
purpose of learning. 
2.4. PEDAGOGY OF WEB-BASED EDUCATION 
Pedagogy literally means the art and science of educating children and is often used as a synonym for 
teaching. A model for pedagogy implies: a teacher assuming responsibility for making decisions about 
1) what will be learned, 2) how it will be learned, and 3) when it will be learned. Thus, teachers direct 
learning (Learnativity, 2001 :[online]). 
The author further explains "Andragogy" to be an old-fashioned term and states that "Pedagogy" assumes 
to include learners of all ages. The art and science of pedagogy comprises factors such as creating a 
learning environment as well as reassuring that learners grow academically and personally. The 
professional abilities and skills of the teacher compromise for the mentioned factors (De Vries & Danker, 
1998:[online]). As such, pedagogy refers to philosophies, theories and methods of teaching. Theoretically, 
pedagogy underpins instructional activities and the learning associated with these instructional activities. 
Further, it is claimed that the word "didactics" is used very much in the same way than pedagogy. 
The science of Didactics is a discipline of Pedagogics. "Pedagogics, or Educational Science, is the science 
which studies education as an aspect of reality, while education, or pedagogy, can be described as the 
activity engaged in when an adult, who has superior knowledge and insight (educator), purposefully 
teaches a child, who has inferior knowledge and insight (educand), in order to help him to become 
intellectually independent and socially responsible" (Fraser et al, 1996:5). The same authors catogorise 
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instructional theory, or teaching science, as didactics and emphasise the importance of instructional theory 
also known as teaching science. 
I would like to place the model formulated by Fraser et al (1996:4) within the perspective of a web-based 
learning environment. The following proposed figure illustrates this concept. 
Instructional 
Theory 
Figure 2.2: A didactic pedagogical perspective of WBE 
Teaching 
and 
Learning 
Consequently, the teacher, learner and context of the educational setting must be taken into account to 
clarify web-based pedagogy in its intention to strive towards didactics for effective learning by means of 
web-based education. 
2.4.1. The role of the teacher in WBE 
In a web-based environment, the task is to assist learners to acquire knowledge, insight and skills. The 
teacher assists learners by means of devising an instructional sequence that will ultimately lead to learning 
and the pre-construction objectives or outcomes (Fraser et al, 1996:15; Fardouly, 1999:[online]; Oleg & 
Liber, 2000:[online]). 
As constructor of instructions, the teacher is known as instructor in relation to web-based education. The 
instructor must decide on the appropriate 'tools' to use to incorporate in the instruction in the aim of using 
the available Internet technologies that will ultimately lead to effective learning (De Vries & Danker, 
1997:[online]). The teacher sets up the micro-world containing the learning activities and thus uses the 
WWW to communicate the activities to the learners. Ultimately, the system provides feedback and 
interaction under the intentional supervision of the instructor (Oieg & Liber, 2000:[online]). 
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2.4.2. The role of the learner in WBE 
The learner plays many roles in the virtual classroom. The active involvement of the learner in WBE 
ranges from active participation, to enjoyment of the learning process. 
Learning forms the intention of the experience of the learner in a web-based environment. It is difficult to 
describe all the experiences that a learner processes during participation in a virtual learning environment. 
In order to point out what the role of the learner presumably is, I refer to the stipulated categories of 
Marzano's dimensions of learning (1997:173). The following table (table 2.3) shows the five dimensions, 
related descriptions and categories related to learning. 
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Table 2.3- Dimensions of learning 
This table will partially be used to develop an instrument for measuring effective learning in a virtual 
classroom. 
2.4.3. Depth of the application of learning theory in instruction 
In order for an instructional designer to understand the application of learning theory within the dimensional 
context of learning, the following must be considered in respect of Web-based instruction (McMillan, 
1997: 168-173). 
• The recognition of the appropriate theory where the instructor identifies the theory for use; 
• The initiation of the theory where the instructor brings the appropriate theory into practice; 
• The procedure that involves the application of the appropriate theory when it is implemented; 
• Learning strategies to consider when using the WWW as an educational medium; 
• Critical- and creative thinking skills that lead to higher cognitive, complex thinking in the mind 
of the learner. 
2.4.4. Learning in context of web-based education 
Vander Westhuizen (2001 :10) refers to Newby et al. (1996) giving the following definitions for learning: 
• learning is a "persisting change in human performance or performance potential ... [brought] 
about as a result of the learner's interaction with the environment; 
• "learning is a relatively permanent change in a person's knowledge or behaviour due to 
experience"; 
• learning is an enduring change in behaviour or in the capacity to behave in a given fashion, 
which results from practice or other forms of experience, and 
• even though difficulties of observation and measurement are inherent within the study of 
human learning, it is important and helpful to identify the common criteria used to signify that 
learning has taken place. 
The author (op cit) concludes learning to be: 
• A change, or the capacity for such a change, occurring in the learner's behaviour. 
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• The change, or its capacity, results from practice or other forms of experience (for example, by 
observing others). 
• The change, or its capacity, endures over time and is not something temporarily induced by 
fatigue, drugs or illness. 
According to Forcier (1996:216-224), Bothun (1998:[online]) and Pickett (1999[online]), the three major 
learning theories are behaviourism, constructivism, and collaborative learning. These three major learning 
theories are related to computer-based education. 
The following paragraphs will relate the learning theories of behaviourism, constructivism and collaborative 
learning to WBE. 
2.4.4.1. Behaviourism and WBE 
The Oxford Dictionary defines behaviourism as "the theory that all human behaviour is learnt to fit in with 
external conditions, and is not influenced by people's thoughts and feelings." In this instance, many 
authors use the phenomenon of conditioning. 
Fraser, et al (1996:38-39) and Forcier (1996:217-218) give a description of behaviourism. Authors normally 
distinguish between two types of conditioning, namely: classical conditioning and operant conditioning. 
Classical conditioning is based on a stimulus that is given and a response that is automatically introduced. 
Operant conditioning implies a particular, required action (response) from the learner. Skinner explains that 
the response is contra-indicated by means of a reinforcing stimulus (reward), also known as positive 
reinforcement. A conditioned response can also be countered by negative reinforcement (Fraser, et al., 
1996:38-39; Forcier, 1996:217). The relation of behaviourism to WBE is explained by Pickett 
(1999:[online]). The author states that learners' involvement with the virtual classroom empowers learning 
as a result. The learning becomes more focused and self-directed. Bothun (1998:[online]) claims that 
learners choose their own way of learning, as well as their own pace of learning. Learners attempt with 
invoked curiosity to learn "what they notice" (Bothun (1998:[online]). 
The learner is provided with rich content, opportunities for interactivity and integration of course 
assessment and management (Siener, 2000:[online]). The University of Illinois (2000:[online]) presents the 
following observations related to online learning environments that I would like to mention in conclusion to 
the theory of behaviourism as theory for learning in the virtual classroom: 
• The learner assumes an active role in the virtual classroom; 
• The learner understands the important characteristics necessary to succeed, and 
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• There is a clear development of attitudes, skills and commitment. 
2.4.4.2. Constructivism and WBE 
The constructivist theory of learning is described by Sprague and Dede (1999:[online]) as follows: 
Constructivist theory posits that learners make existing knowledge into what they have previously 
understood. "They form rules through reflection on their interaction, object, idea, or relationship of that 
which does not make sense to them". Learners interpret what they see to better account for new 
information. 
In an instructional setting, learners are presented with knowledge or "pieces" of knowledge. Within this 
environment, the learner will naturally construct new knowledge. This knowledge will be gathered either by 
means of direct instruction or by means of social interaction via the WWW. The instructor will directly 
instruct the learner to find related information, or the learner will self-direct and endeavour to find related 
resources (invoked curiosity). 
In an online environment, such as in a virtual classroom, learners are able to shape their objectives by 
contributing information related to the course content. This contribution applies directly to their own 
academic and/or professional goal (University of Illinois, 2000:[online]). 
Siener (2000:[online]) proposes the establishment of constructivism by means of: 
• Structured learning activities; 
• Organised learning resources, and 
• New types of learning activities. 
"Educational technologists have often stated that our effective way to integrate technology is to follow the 
constructivist model" (Sprague & Dede, 1999:[online]). 
2.4.4.3. Collaborative learning and WBE 
Stadler (2000:23) reports that people have been working in groups since early times. "Today there is a 
new kind of team- a 'virtual' team made up of people who communicate electronically." 
Bruer (1999:[online]) name Vygotsky, Dewey and Bandura as pioneers in the theory of social learning. 
Social learning is also referred to as co-operative learning or collaborative learning. Collaborative learning 
focuses on learning that occurs during interaction among learners. Collaborative learning refers to a variety 
of activities where students are encouraged to work in groups. Aspects that are developed intentionally are 
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positive interdependence, individual accountability, face-to-face interaction, and co-operative skills (Fraser, 
et al., 1996:52-53). 
Education via the WWW tends towards collaborative learning that indulges interaction among learner and 
learner(s), and instructor and learner(s). "When students know something about each other and about the 
instructor, say online facilitators, they feel more connected and more likely to participate in discussions" 
(Sitze, 2000:[online]). 
Web-based instruction should therefore make provision for collaborative learning by means of group work, 
chat groups and means of collaboration. 
The impact that social learning has on the learner is determined by the instruction that was initially given 
(Bruer, 1999:[online]). The author explains further " ... [B]ecause we make connections best when new 
information is emulated in meaningful life events and in socially interactive situations . . . collaborative 
learning nurtures constructivism" and " ... should also be highly brain compatible" (op cit). Establishing 
interaction among learners, claims for an educator to be familiar with the didactic principles surrounding 
teaching. 
2.4.5. Didactic principles 
Didactic principles are the why of teaching, and teaching methods are the how of teaching (Fraser 
Loubsher & Van Rooy,1996:162). The relationship between teaching methods and didactic principles. An 
attempt to show the relationship is given (Fraser, et al., 1996:163). 
In this regard, three didactic principles in context of this study have been identified. Fraser, Loubsher and 
Van Rooy (1996:60) refer to Vander Stoep and Louw (1984) and Shipley (1972) who confirm motivation as 
being imperative for learning. Motivation is thus considered as a didactic principle for effective learning. 
Other principles to consider are active participation and interactivity. 
2.4.5.1. The principle of motivation 
Motivation is an urge that mobilises and directs the intensity of a learner's involvement in a specific activity 
(Fraser, et al., 1996:60). Two types of motivation are distinguished, namely intrinsic and extrinsic 
motivation. 
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a) Intrinsic motivation 
The University of Illinois (2000:[online]) and Picket (1999:[online]) state that the learner, participating in a 
virtual classroom, believes in playing an active part, realises the importance to succeed and therefore 
becomes self-motivated and accepts critical thinking. 
Bothun (1998:[online]) mentions that instructions used for WBE lead to invoked curiosity. The author 
concludes by stating, "People learn what they notice." An urge to discover new knowledge and self-
regulation for meaningful learning is thus initiated. Learners make their minds available by choice for the 
acceptance of new knowledge. Learners, therefore, choose how to learn. 
A spontaneous interest develops, enforcing the learner to gain new knowledge. This motivation increases 
proportionally to the interest of the learner in the learning task (Fraser, et al., 1996:61 ). Intrinsic motivation 
thus originates within the learner. 
b) Extrinsic motivation 
"Extrinsic motivation is supplied by stimuli external to the learner" (Fraser, et al., 1996:61 ). High marks, 
rewards, appraisal and obtaining status in a specific area are, inter alia, elements that support extrinsic 
motivation. In this instance, the learner is motivated by means of observable elements. 
The person who exposes the learner to new learning content has the purpose of encouragement (Fraser, et 
al., 1996:60). An encouraging and positive facilitator will quickly enhance learners to a level of comfort in 
an online environment (University of Illinois, 2000:[online]). 
Positive feedback and positive reinforcement by means of online assessment can be manifestations of 
extrinsic motivation in a virtual classroom. 
The goal of the school and of the teacher is to organize and manipulate the physical and social 
environment so that most students want to learn, are confident that they can learn what the teacher 
desires, and believe that what they learn is worthwhile for them (Kiausmeier & Ripple, 1971 as quoted by 
Fraser, et al., 1996:60). 
Fraser, et al (1996:61) and Carrucan et al. (1996:3) conclude by stating that motivation is a didactic 
concern that is "closely interwoven with all other conditions for effective instruction and learning." 
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2.4.5.2. The principle of active participation (activity) 
Learning should be seen as an active process and the learner should be encouraged to participate actively 
during instruction. The learner should be mentally active and also be given the opportunity to be involved 
in teaching (Fraser, et al., 1996:72). 
Avenant (1988:132), as summarised by Fraser, et al (1996:73), mentions that activity should comply with 
the following six basic requirements: 
• The activity should pursue a clearly formulated objective. 
• Pupils should be motivated to become actively involved. 
• A clear problem to be solved through active learner participation should be formulated. 
• Sufficient opportunity should be given for the development of the learners' creative abilities during 
activities. 
• Individual differences should be taken into consideration during the planning of learning activities. 
• Pupil activities should take place within the social climate of the classroom to allow for the 
development of understanding and others' points of view. 
In an environment, such as a virtual classroom, the learners conduct experiments and observation 
themselves. Learners are responsible for drawing conclusions and solving problems autonomously. 
The activities have to relate to reality (Fraser, et al., 1996:73). The reality for the learners becomes the 
virtual cyberspace of the WWW (Carrucan et al., 1996:7-8; Capron, 2000:22-23). The principle of activity 
and meaningful criterion of distance education results in evaluation and comparison with information which 
can also be regarded as a principle of developing a learner's own educational way in the subject he/she 
studies. 
2.4.5.3. The principle of interactivity 
In an online environment, the result of an action is usually in the form of audio or visual output. These 
outputs realise as text, graphics, printing or speech. The sequence of actions forms an interaction (Sims, 
1997:[online]). 
Sims (1997:[online]) describes activity between a learner and a computer-based application as interactivity. 
He further explains that the learner is involved in true dialogue and "if this dialogue is successful, a quality 
interaction results." 
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"Class participation" has been carried over from the physical to the virtual classroom. The difference 
between the physical and virtual classroom, however, is that interactive technologies enable and 
encourage a "higher degree of self-directed learning among students" and learners "thus have more control 
over direction and pace of their learning", as there are no constraints of time and place (Bale, 1998: 
[online]). 
Learner-to-learner and learner-to-facilitator communication in a virtual environment is not the only forms of 
interactivity. There is also interactivity of ideas and concepts - "with anything with which we shape a 
mutual, reciprocal influence" (Bale, 1998:[online]). Online activity encompasses interactivity among 
learners, ideas and the supportive technologies. 
Bale (1998:[online]) explains that interactivity forms the corner-stone of modern pedagogy. lnteractivity in 
online environments provides facilities for interactive process. These facilities are: e-mail, newsgroups, 
electronic mailing lists, computer conferencing, chat rooms, video and audio conferencing, MOOs and 
MUDs (Bale, 1998:[online]; Grant MacEwen College, 1999:[online]). lnteractivity is noticeable by simple 
menu selection, clickable objects or linear sequencing (Sims, 1997:[online]). 
Implementing interactivity requires the following skills: understanding of the learner, an appreciation of 
software engineering capabilities, the importance of rigorous instructional design, and the application of 
appropriate graphical interfaces (Sims, 1997:[online]). A good program establishes "an interaction circuit" 
of continuous communication between user and computer (Crawford, 1990:104 as referred to by Sims, 
1997:[online]). 
"Generally, the quality of interaction in microcomputer courseware is a function of the nature of the learner's 
response and the computer's feedback. If the response is consistent with the learner's processing needs, 
then it is meaningful" (Jonassen, 1988:101) as quoted by Sims (1997:[online]). lnteractivity to be "a 
necessary and fundamental mechanism for knowledge acquisition and the development of both cognitive 
and physical skills." The development of online environments thus "heralds new models and frameworks 
for construction of knowledge through interaction" (Bale, 1998:[online]). 
Sims (1997:[online]) explains a taxonomy of interactivity by combining the works of Rhodes and Azbell 
(1985), Jonassen (1988), Shwier and Misanchuk (1993) and Spector (1995). A layout of the taxonomy of 
interactivity is proposed as follows. 
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2.4.5.4. Taxonomy of interactivity 
Sims (1997:[online]) proposes the following interactive concepts, which he bases on the seven levels of 
interactivity (Sims, 1994). These concepts may be used as a guide for communication between computer 
and learner. He goes on to say that these concepts are not mutually exclusive events, but elements that 
can be integrated to provide "comprehensive and engaging instructional transaction." He further argues 
that these interactions will not perform identically on each one of the learners, but are "dependant on 
previous actions or performance by the current user." 
a) Object interactivity 
The mouse is used to click on buttons and other objects on the computer screen, which are activated. This 
activation results in a form of audio-visual response. The functionality of such objects varies according to 
the consequential factors, these being previous objects, preceding interactions with the current object, and 
previous instructional performance and/or activity. 
b) Linear interactivity 
Linear interactivity refers to moving forward and backward in a predefined linear sequence of instructional 
material. The navigational design of the virtual environment is thus integral to the efficacy thereof. Sims 
(1997:[online]) argues that linear interactions can restrict learner control and that branching initiated by the 
learner may not be accessible. 
c) Support interactivity 
This type of interactivity gives support to the learners. At any time during activities, learners should receive 
support in the form of help files or e-mail linked directly to the instructor. Additional objects for these 
supportive structures should thus be added to visually attract the learner in the online environment. 
d) Update interactivity 
The learner is directed to a correct response by means of this interactivity. From previous discussion, I can 
state that updated interactivity relates to feedback and positive reinforcement. "The more the update is 
based on the current learner's responses, the more individualised these updates will appear" (Sims, 
1997:[online]). The author adds that" ... update and feedback will affect the overall effectiveness of the 
instruction." 
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e) Construct interactivity 
This type of interactivity is an extension of update interactivity. If the instructions are not completed in the 
correct sequence, the task cannot be completed. The designer of the virtual environment must bear in 
mind that many parameters affect the successful completion of the intended learning activity. This class of 
interaction may provide links to simulated environments, introducing the learner to real world actions. 
f) Reflective interactivity 
Reflective interactivity gives the learner the opportunity to reflect on a given response. If a number of 
correct alternatives to an instruction (or question) must be given, the learner tends to give more than the 
expected alternatives generated by the computer. The responses of all the participants are referenced and 
the learner has the option of comparing his/her response to the responses of the other learners. In this 
way, learners can judge their correctness and accuracy to the response. In this instance, all participating 
learners are also recognised as "experts". 
g) Simulation interactivity 
The learner becomes the controlled or operator of an activity. The sequence of activities is generated by 
means of updated activity. When the learner chooses a specific option, a simulation is given because of 
the choice of the learner. 
h) Hyperlinked interactivity 
Hyperlinked interactivity is also referred to as "proactive navigation" (Schwier & Misanchuk, 1993), as cited 
by Sims (1997:[online]). 
The designer of the activity provides hyperlinks that are used to navigate through available information. 
The learner has to find information in order to complete a construction of a new framework of knowledge. 
The hyperlinks could be objects such as text, graphics, or both. 
i) Non-immersive Contextual interactivity 
This concept combines all the mentioned forms of interactivity. In this case, a virtual environment is 
created within the context of a specific situation. Existing models of a specific work environment (a 
microworld) are virtually illustrated. Learners have to solve problem situations and undertake to reflect 
according to experience by means of interacting with the virtual environment. 
This type of interactivity is referred to as "mutual elaboration" by Schwier and Misanchuk (1993), as cited by 
Sims (1997:[online]). 
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j) lmmersive Virtual interactivity 
Sims (1997:[online]) states that immersive virtual interactivity is often perceived as the ultimate in 
interaction. A complete computer-generated interactive environment is projected. This environment 
responds to individual movement and action. 
In modern training, this concept is used in virtual reality and the notion of working in virtual worlds continues 
to gain popularity (Sims, 1997:[online]; Capron, 2000:526). 
lnteractivity is thus an important didactic principle for effective learning. The actual use of selected types of 
interactivity will be significantly discussed at a later stage. 
The theories of learning that have been discussed, together with the didactic principles pointed out, relate 
to the form of instruction of learners in a virtual classroom. The way in which learners learn enlightens 
learning theories and didactic principals from theory into practice. 
2.4.6. Instruction and WBE 
The transfer of knowledge takes place via a specific activity. This activity is instruction, and aims to teach 
the learner something (Fraser, et al., 1996:29). "Instruction is purposeful interaction to increase a learner's 
knowledge or skills in a specific, pre-determined fashion" (Illinois Online Network, 2000:[online]). 
Instruction is associated with the transfer of knowledge, skills, techniques and proficiencies. The author 
further claims, "Materials developed for Web-based instruction must follow established instructional design 
principles in order to be an effective and viable means of education." Furthermore, it becomes clearer that 
instruction is designed and delivered in a specific sequence. The authors refer to the sequence of 
instruction as Steps of instruction. 
Forcier (1996:218) states that software containing "good elements of a lesson" can be seen as Computer 
Aided Instruction (CAl) and the author acknowledges Gagne for the steps involved in the process of 
structuring events related to instruction. The elements that will be discussed are adapted from Gagne's 
nine universal steps of instruction. Illinois Online Network (2000:[online]) states that these steps of 
instruction should be included in the instructional design of Web-based learning materials. The steps of 
instruction will now be discussed. 
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2.4.6.1. Motivation of the learner 
The visual attractiveness of web pages provides elements that are used for effective learning. The 
appropriate use of graphics, colour, animation, and sound offers stimuli for gaining the attention of, and 
motivating learners. Only the necessary elements should be used to gain attention and to motivate 
learners to interact with the virtual environment. Techniques that the teachers use in this regard are: 
demonstration of the relevant content, presenting high-involvement problems, using related, highly 
attractive media and assigning groups to use software. 
2.4.6.2. An explanation of the learning intention 
Learners should know exactly for what actions they are responsible at the end of the instruction. This 
promotes focus on the significant information and deems responsibility for their learning. "The hypertext 
environment of the Web allows students to make individual associations with their learning material while 
browsing and each learner chooses to follow a different set of links in a different order and thus makes 
his/her own associations and connections with the learning material" (Illinois Online Network, 
2000:[online]). Forcier (1996:219) proposes the following techniques that are used: pretesting the learners, 
informing the learners what is expected of them, and demonstrating the use of the content. 
This is a positive aspect, as the learner explores new learning material, according to his or her own thinking 
patterns and this enhances retention (constructivism). 
The objectives and desired outcomes must be clearly formulated so that the learner knows exactly what is 
expected of him/her. Learners' attention and learning cannot be drawn away. 
2.4.6.3. Recall previous knowledge 
Learners are more succeptable to gaining new knowledge once similarities and differences with previous 
knowledge are identified. "Multiple links allow learners with diverse backgrounds and knowledge bases to 
review previously learned information before new information is offered" (Illinois Online Network, 
2000:[online]). Prerequisite content and vocabulary is reviewed and tested (Forcier, 1996:219). 
2.4.6.4. Presentation of new learning material 
Elements of web pages, such as text, graphics, simulations, figures, pictures, sound, etc. are used to 
deliver learning material. Different teaching strategies should accommodate different learning styles. The 
virtual classroom is Web-based and offers opportunity for different strategies because of the dynamic 
character of the environment. 
31 
2.4.6.5. Providing guidance for learning 
Delivering of instruction can easily be structured because of the hypertext environment of the Web. 
Examples can easily be integrated while presenting the instructional material. Learners can thus relate 
easily to an existing knowledge base for integration with new knowledge. 
2.4.6.6. Active involvement 
Learners must be actively involved in order to make sense of available information. Group work and 
projects give learners the opportunity to become actively involved. It is important for the instructor to 
encourage active involvement by providing opportunities for active participation to the learners. Questions 
are asked and performance tasks are given to allow the learner to apply the new content (Forcier, 
1996:219). 
2.4.6.7. Provision of feedback 
Discussion forums provide feedback to learners either individually or in groups. Learners can view each 
other's contributions and give each other feedback. Online quizzes provide immediate feedback and links 
to supportive material that enhance studying. 
2.4.6.8. Test comprehension 
Assessment of the learner's actual learning is important, as it is essential to know if learning has occurred 
and if remediation is necessary. Assessment can also be done by means of projects, written assignments, 
case studies and essay questions. Students are sometimes required to take proctored examinations at 
school or campus, other locations or online. 
2.4.6.9. Provide enrichment or remediation 
The final step of an instruction is where learners are provided with remediation (to cover areas lacking 
comprehension) or for enrichment (application of knowledge). Online environments can provide links to 
additional resources matching the learner's abilities. 
In order for an instruction to compromise the nine mentioned elements, the instruction must be designed 
and formulated to an extent that it can be delivered via the WWW in order for the learner to understand 
what is expected of him or her. 
These steps of instruction can also be regarded as a method of instruction. The purpose of these 
instructional events is to ensure learning. Learning, as an integral part of education, deems pedagogy for 
WBE to be placed in perspective. 
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2.4.7. Learning styles 
Learning styles are interrelated to known theories of learning, didactic principles and didactic theories. 
Learners absorb and process information in different ways. The concept learning styles is simply explained 
as different approaches to learning or different ways of learning (Felder, 2001 :[online]; Anon:[online]). 
The authors give a description of the different learning styles. As learning styles are not the focus of this 
study, they need to be mentioned as this reveals the pedagogical value of the context of teaching and 
learning. From the work of Treuer (1999:[online]), Felder (2000:[online]), and Silver, Strong and Perini 
(2000:[online]) a summary of the different learning styles follows. 
2.4.7.1. Visual learners 
Learning takes place through seeing. The body language and facial expressions of the teacher are of 
utmost importance during lesson presentation. These learners tend to sit at the front of the classroom to 
avoid visual obstructions. They learn best by taking detailed notes and by media that support the 
instructions, e.g. handouts and diagrams. 
2.4.7.2. Auditory learners 
Verbal transference works best for a learner with an auditory learning style. Auditory learners interpret 
verbal body language by listening to tone of voice, pitch, speed and other nuances. During lectures, these 
learners like discussions, talking things through and listening to the opinions of others. Reading text aloud 
is beneficial for learning to take place. 
2.4.7.3. Tactile/Kinaesthetic learners 
A hands-on approach works best for these types of learners. They must actively explore the world around 
them. Their need for activity and exploration distracts this type of learners to such an extent that they may 
find it difficult to sit still for lengthy periods. 
2.4.7.4. WBE caters for different learning styles 
This study does not focus on the different learning styles imposed by means of using the WWW as medium 
for communication. However, emphasising the relationship of the efficacy of the use of the WWW as a 
medium for communication caters for different learning styles and thus, leads theoretically to a highly 
effective medium for learning (Forcier, 1996:11 0). 
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Visual/earners are able to absorb information in a visual manner due to the different GUI (graphic-user-
interface) features visible at the glance of a web page. Most Internet related features are text-based and 
icons, pictures, interactive diagrams, hyperlinks, and even hypertext give opportunity to visual learners to 
personalise this type of learning style (Powell, 2000:52-57). 
Auditory learners are in general at risk in using the WWW (Powell, 2000:60). However, the multimedia 
functionality of modern computers and the downloading of audio-files make it possible for these learners to 
have a verbal account of the information presented. Authors such as Powell (2000:67-71) and Williams 
and Tollett (2000:98, 125, 133) imply that the GUI-interface of most web pages improve the visual 
capabilities of auditory learners because of interactiveness and multimedia animation (such as building of 
animated icons during instructional design). 
Web-related learning environments cater for tactile/kinaesthetic learners by means of interactive 
presentations, different kinds of interaction used in tutorial sessions, as well as the overall interactiveness 
of the navigation of web sites and virtual learning environments (Powell, 2000, 22-23). 
Computer-based education and especially web-based education has thus far pointed out to be of immense 
educational value. In the next section, didactic theories related to the use of computers in education will be 
discussed. 
2.4.8. Didactic theories related to the use of computers in education 
A didactic theory can be described as "a system of ideas, opinions and conclusions concerning educative 
teaching" (Fraser, et al., 1996: 18). Didactics is the science of thinking about the interrelationships between 
the origin, nature and meaning of teaching and learning (Fraser, et al., 1996: 18). The authors further 
explain that didactics theory, as scientific thought, does not aim at description, explanation, understanding 
and organising of teaching and learning. Didactic theory rather aims at yielding results and conclusions 
that have practical relevance for teaching and learning. The didactic theories that comprise the use of the 
computer in education are cybernetics, information theory and systems theory. 
2.4.8.1. Cybernetics 
Cybernetics is a science that compares automatic control systems formed in the human brain and nervous 
system with mechanical communication systems (Fraser, et al. (1996:20). 
De Rosnay (2000:[online]) explains Cybernetics to be related to artificial intelligence. The machine, in this 
case, a computer attempting to facilitate learning, is seen as an organism. One idea links to exiting ideas in 
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order to construct the next idea. Memory and the systematic approach to the thread of thinking led to the 
theory of Cybernetics, also referred to a systems science. Cybernetics thus lead to constructivism 
(compare 2.3.8.2) and the sequence of instruction developed by the instructor for establishing learning and 
the construction of new knowledge by means of existing information. 
2.4.8.2. Cybernetics and Information Theory models 
Cybernetics and Information Theory models were derived from the science of Cybernetics. "Cybernetics 
and information theories describe didactic issues in terms of the technical concepts and principles of 
Cybernetics" (Fraser, et al., 1996:20). 
In the processing of information, teaching and learning are seen as feedback processes (Fraser, et al., 
1996:20; De Rosnay, 2000:[online]). Duminy and S6hnge (1987:12) elaborate as follows: 
It amounts to the teacher's planning and strategy (teaching preparation) by which, with the help of the 
ought-value (measurable aim), he makes the best use of steering skills (methods) on order to bring about 
the processing of information (learning to know by the child) in the most effective way; that is, as rapidly as 
possible. Control (evaluation) is carried out by exact measurable comparison between the ought-value and 
the is-value (result of learning). Deviations are corrected by feedback and the processing of information is 
steered in such a way that the ought-value is realised (Fraser, et al., 1996:20). 
Approaches to the Information theory are closely related to Cybernetic theories. The viewpoints are that 
behaviour is steered effectively and efficiently. In this instance, learning is described as "the recording, 
collecting, processing and reproduction of information" (Fraser, et al., 1996:20). 
The authors refer to De Corte et al. ( 1981:11, 12) who claim the practical value of information theory and 
Cybernetic didactics in the school situation to be limited to programmed and computer-aided teaching. 
2.4.8.3. Systems theory didactics 
Fraser, et al (1996:21) describe a system as a whole, consisting of characteristic elements. A dynamic 
interrelationship exists between the elements of such a system. The interaction between the elements 
characterises the function of the system. 
The function of the system is described (op cit) as learning (by the learner), the learning content 
(operational object) and teaching (selection element). In a didactic situation, optimal learning is established 
by the interaction between these elements. 
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2.4.8.4. The Cognitive Science approach 
Cognitive scientists hypothesised the computer not to be an analogy to learning (Phillips & Soltis, 1991 :66). 
Both a strong and a weak version of the hypothesis are known amongst cognitive scientists. The weaker 
hypothesis claims the human brain to be like a computer, whereas the stronger belief states the human 
brain to be a computer. 
This section, however, will not be an in depth discussion on the versions of the hypotheses formulated, but 
rather a statement claiming instruction expected to be processed in the same way a computer does. In this 
regard, Phillips and Soltis (1991 :66) summarise Lachman, Lachman and Butterfield (1979:99) as follows: 
Computers take symbolic input, make decisions about recorded input, make new expressions from it, store 
some or all of the input, and give back symbolic output. It is about how people take in information, how 
they recode and remember it, how they make decisions, how they transform their internal knowledge 
states, and how they translate these states into behavioral outputs.... As a consequence of coming to 
know computer science, cognitive psychologists now theorize about human capacities and behavior using 
concepts such as input, output, storage, buffer, executive processor, and system architecture. 
2.5. SUMMARY 
In this chapter, it was pointed out that computers are used in education and being facilitated by the Internet. 
Different Internet technologies were described within educational context. The World Wide Web (WWW) 
proves to be an effective medium for instruction. 
Instructional design should be considered when a teacher, as instructor, designs instructions with the 
intention of learning to occur. The discussion on instructional design for the WWW was followed by 
pedagogical aspects related to teaching on the WWW (web-based education). Applicable learning theories 
behaviourism, constructivism and collaborative learning were discussed. Didactic principles of motivation, 
activity and interactivity were also discussed. 
A brief reference to learning styles was given in terms of the related didactic theories of Cybernetics, 
Information theory and Cognitive science. Learning in a virtual classroom was discussed leading to an 
introductory attempt in formulating a theoretical framework for determining the extent of effective learning in 
a virtual classroom. 
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The next chapter discusses the design of a virtual classroom for this study, in order to relate to a method to 
imply the extent of effective learning imposed by such a learning environment. 
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3.1. INTRODUCTION 
This chapter addresses the design of the virtual classroom. A general overview of design for teaching and 
learning in a virtual environment is given. A prototypical virtual environment is discussed in order to relate 
this to a virtual classroom for Computer Studies to be designed for this study. The effectiveness of learning 
in a virtual environment, such as a virtual classroom, is also discussed. The last section of this chapter is 
an attempt to formulate criteria and rubrics for measuring effective learning in a virtual classroom for 
Computer Studies. 
3.2. CONSTRUCTIVIST APPROACH TO THE DESIGN OF A VIRTUAL CLASSROOM 
Web-based instruction would function best in a constructivist environment. The use of the medium in any 
other way would defeat learning and the instructional process (Lautenbach, 2000:28). Learners placed in 
an authentic environment incorporate sophisticated representations of knowledge through "virtual worlds" 
(Simonson & Thompson, 1997:43; Hedberg & Wright, 2000:163) as referred to by Lautenbach (2000:28). 
The authors further states that if these learning environments are well designed, they can support learner 
construction of knowledge (compare 2.4.4.2 and 2.4.8.1). 
3.3. COMMUNICATION AND INTERACTION IN THE VIRTUAL CLASSROOM 
McMahan (1998:[online]) classifies communication strategies as the tools of a virtual classroom. These 
tools include the Internet and WWW, e-mail, software and newsgroups (compare Poncia, 1999:[online]; 
Ravet & Layte, 1997:75; Carrucan et al., 1996:38-39; also refer to 2.2.5, 2.2.5.1, 2.2.5.3, 2.4.5.3 and 
2.4.6.6). The means of physical interaction between the learners and the computer will be discussed at a 
later stage in this chapter. 
3.4. THE DESIGN OF A VIRTUAL CLASSROOM 
The relationship between learner(s) and instructor in an educational environment results in learning (Oieg & 
Liber, 2000:[online]). The medium for this founding is the WWW and, through this medium, learning occurs 
that enables activity-based instructions to bring new knowledge to the learner. The next section will 
discuss the layout and functionality of a prototypical virtual classroom. 
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3.4.1. A prototypical virtual learning environment 
Oleg and Liber (2000:[online]) provide a scheme for a prototypical, functional, virtual learning environment. 
A general layout of features occurring in a virtual learning environment is given. The features are 
summarised in the model in figure 3.1 in order to lead to an appropriate selection of features for the design 
of a virlua/ classroom for this study. 
! 
ourse Na\<igatio n' 
HOMEPAGE r 
' ''/ 
Figure 3.1: Structure of a prototypical virtual learning environment. 
3.4.2. Hierarchical tree structure of the prototypical, virtual learning environment 
Powell (2000:[online]) defines usability as "the extent to which a site can be used by a specific group of 
users to achieve specific goals with effectiveness, efficiency, and satisfaction in a specific context of use." 
Powell explains further (op cit) that the latter statement resorts under usability, ultimately leading to the 
satisfaction of the user. In this case, usability refers directly to intrinsic motivation established within the 
mind of the user (compare Fraser, et al., 1996: 60-61 ). Thus, the logic and designed layout of the virtual 
classroom determines how usable the learner finds the virtual classroom leading to acceptance of new 
knowledge that is revealed. The importance of a hierarchical structure thus contributes to the usability of 
the virtual classroom. 
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The author refers to Nielsen (2000:[online]) and claims that usability and navigation are interrelated. 
Navigation refers to a hierarchy that gives structure to a web site (Williams & Tollett, 2000:126-127). 
• A navigational model; 
• A notice board; 
• Tools; and 
• Course content. 
In the hierarchical tree, the secondary branch will form an extension of the primary structures. Features 
included in the secondary branch are: 
• A navigational model (a menu) that contains a homepage link and links to other primary 
features. 
• A notice board that links to a general announcement page or an html-page that contains 
hyperlinks to different announcements. 
• A tools-option that is divided into two categories: communication tools and study tools. 
• "Course content" is a link that will either open a page with different themes posed as 
hyperlinks, or icons that propose entrance to a different content module. 
Tertiary branching of the hierarchy depends on the intention of the instructional design. As courses differ, it 
is not necessary to place all the features mentioned by Oleg and Liber (2000:[online]) in a uniquely 
designed virtual classroom. 
3.5. THE STRUCTURE OF THE VIRTUAL CLASSROOM 
The use of the virtual classroom for this study is not only for the support of learning, but aims at promoting 
effective learning. The functionality of the virtual classroom is designed for its unique use. The virtual 
classroom constructed for Computer Studies will form the discussion of this section. 
3.5.1. General design and construction 
The virtual classroom provides a different view to the designer/facilitator to that of the learners. The 
designer is provided with more options that are not visible to the learners. The options available to the 
designer give the opportunity to choose the icons and text for creating hyperlinks, the setting up of different 
features, and the navigational construction of the virtual classroom. 
Features of the virtual classroom, as those proposed by Oleg and Liber (2000:[online]), should be self-
explanatory. Making navigational links "speak for themselves" and is accomplished by making use of 
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relevant icons. Powell (2000:353) refers to this usage as graphical-user-interface-orientated design, or 
GU !-orientated design. 
Once the learners are familiar with the hierarchical structure and features of the virtual classroom, they are 
able to navigate through the structure with ease. The learners view only the necessary icons and 
hyperlinks. Familiarity with the structure and visible clarity are highly effective, as navigation should not 
interrupt the learning process (Powell, 2000:123). 
3.5.2. Primary structure 
The homepage of the virtual classroom contains the primary structures of the virtual classroom. The 
learners are greeted with the following features upon logging into the virtual classroom: 
• Announcements. 
• Tools. 
• Communication. 
• Content. 
Figure 3.2 below, is a screen shot of the homepage of the virtual classroom. 
Computer Studies: Grade 10 
fro-
Homepage 
.Announcements 
(Conditional) Tools Commuru.cation Content 
TA. Lowv, lit[ Ed (CBE) prOJccr- RAU 2001 
Figure 3.2: The homepage of the virtual classroom 
Note that the "Announcement"-feature is marked as "Conditional" to the designer as it is bound to change. 
The primary structures on the homepage set the features that the learners are limited to use in the virtual 
classroom (Williams & Tollett, 2000: 132-139). By interactively clicking on the links provided on the 
homepage, the learners are navigated to the second level of the hierarchy. 
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3.5.3. Primary branching 
The "Announcement" feature ends at the secondary level. This feature links to a homepage that contains 
text-based information. This information contains the announcements and is updated on a regular basis. 
The Tools, Communication and Content features branch to the secondary level in the hierarchy. The 
navigation retains its visual appearance for the sake of repetition and consistency (Williams & Tollett, 
2000:135). The Tools feature branches to a tools page and reveals a calendar and search tools shown 
figure 3.3. 
Computti Studies: Grade 10 
Home ' Tools 
& 
Calendar 
Calendar g \ire'"' • Desrgner Optrons 
Computer Studies: Grad~ HI 
Hom.r ~ Tools • Caleruh.r 
Figure 3.3: The tools page (The search-tool and the calendar) 
The calendar tool appears as a desktop calendar. This tool is used for creating routine in the learning 
process and for revealing general information related to time and place to the learners. The calendar is 
also visible to all participants in the virtual classroom. Apart from the general posting that the instructor can 
put onto the calendar, the learners can also personalise their calendar inscriptions. The calendar is a 
useful tool where contact time between instructor and the class is minimised because of accessibility 
related issues. Secondary branching is established when the learner interactively follows the hyperlink by 
clicking on the icon or the hyperstring "calendar" shown in figure 3.3. The following screen capture shows 
the desktop calendar revealed to the learner. 
The search tool is used for finding topic-related pages or assignments. Self-regulation and self-navigation 
is provided by this useful tool (Oieg & Liber, 2000:[online]). 
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Search· V1ew 
C"nmtmter Studies: Grade 10 
Home , Tools , Se>J-.:h 
Search the Course 
Figure 3.4 : The search tool 
3.5.4. Communication tools 
:5j Contains 
A discussion forum and internal e-mail are the communication tools used in this virtual classroom. These 
tools are revealed to the learners by following the "Communication" link on the homepage. The following 
screen gives them the opportunity to use the communication tools in a regulated and consecutive manner 
in terms of the aim of the instruction(s) (refer to 2.2.2, 2.2.5.1, 2.4.6 and 3.3). 
Computer Studies: Grade 10 
Honre ' Co111.11tUJticatiDn 
Discussions 
Figure 3.5 : The Communication tools 
3.5.5. The Content link 
Internal mail 
The primary content link (refer to figure 3.2.) leads the learners to the actual lesson content. The 
instruction is designed to construct knowledge on a specific topic using didactic principles explained in 
2.4.5). Themes are conditionally set up according to the curriculum that is either designed or inherited by 
the instructor. 
3.5.6. Topics taught in the virtual classroom 
Two topics were taught in the virtual classroom. The topics are derived from the syllabus for Computer 
Studies 1994 and appear in the virtual classroom as shown in figure 3.6. 
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Co:mJn.Iter Studies: Grade 10 
Home , Content 
Development 
(Conditional) Social Implications 
Figure 3.6: Topics page 
The topics taught were "The development of the computer" and "Social implications of computers on 
society". Various activities were completed categorised under different themes using different pedagogical 
approaches (discussed in 2.4.5). Each theme consisted of a number of assignments that were 
submitted/posted electronically by making use of different WWW-technologies. The specific activities and 
assignments given to the learners are attached as appendix B. 
3.6. NAVIGATION IN THE VIRTUAL CLASSROOM 
Navigation should not interrupt the learning process (Powell, 2000:123). Making use of menus has 
enhanced the navigational control of the virtual classroom for Computer Studies. 
A menu that gives learners access to all the features in the virtual classroom has been added as a list of 
hyperlinked options as a side menu. Figure 3.6 shows the side menu, which allows for ease of navigation, 
as it appears to the learner in the virtual classroom. Alternatively, the specific branch of the hierarchy 
visited by the learner at a specific stage shows the navigational structure on top (from left to right) on the 
screen. This appears as a horizontal navigational bar and can also be used interactively by means of 
clicking on the hyperlinks text (refer to figures 3.1 - 3.5 for the horizontal navigation bar). 
Figure 3. 7: The side menu 
Course Menu 
Home page 
Announcements 
Development 
Tools 
Communication 
Content 
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3.7. INTERACTIVITY IN THE VIRTUAL CLASSROOM 
lnteractivity as a didactic principle was discussed in section 2.4.5.3 and 2.4.5.4. The interactivity 
formulated in the virtual classroom for this study are situated in: 
• Icons, hypertext, and menus provide object interactivity. 
• The side and horizontal menus that appear perpetually to provide linear interactivity. 
• Support interactivity is formed by providing links to all tools in the virtual classroom. The 
support interactivity in this virtual classroom is closely related to the features identified under 
object- and linear interactivity. 
• Updated interactivity is provided by a 'refresh' option in the discussion forum. 
• Reflective interactivity occurs when learners click on the link(s) to other user names that 
appear in the discussion forum. 
• Hyperlinked interactivity forms the interactive navigation provided as part of the virtual 
classroom -this forms the feature of all related web pages. 
Non-immersive contextual interactivity is a combination of the mentioned interactivities (Sims, 
1997:[online]). Within the context of the virtual classroom designed for this study, non-immersive 
contextual interactivity is a combination of the above activities (refer to 2.4.5.6). 
3.8. ASSESSMENT OF LEARNING IN A VIRTUAL CLASSROOM 
In paragraph 2.4.1 it was mentioned that the teacher (as instructor), the learner, and the content (presented 
in the form of instruction) are factors related to effective learning. In the following paragraphs criteria for the 
measurement of effective learning in a virtual classroom will be discussed to ultimately develop an 
instrument for measuring effective learning in the virtual classroom for this study. 
3.8.1. CRITERIA FOR THE ASSESSMENT OF EFFECTIVE LEARNING IN A VIRTUAL CLASSROOM 
Criteria are standards or principles by which something is judged. "In criterion-referenced assessment, the 
standard that has to be attained is not a predetermined mark, but the demonstration of a particular ability or 
competence (i.e. specific knowledge, skills, values/attitudes)" (Ed ley, Geyser & Malan, 2001 :7). Criteria are 
defined as follows: 
• they describe evidence of learning that it observable; 
• they should be as precise as possible; 
• they are derived directly from specific an/or learning outcomes; 
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• they should be developed by the educator or by the educator and learners. Learners should 
know what criteria are applied; 
• they form an integral part of assignments and tasks, provided assignments and tasks are 
accompanied by a set of criteria, and 
• they are imperative to self-assessment and peer assessment. 
From the above stipulations, guidelines for formulating criteria are also set. I will now attempt to formulate 
criteria for the assessment of effective learning in a virtual classroom. 
Successful learning is related to two contributing factors (Fraser, et al., 1996:28-29), namely: 
• The learner's ability to pay attention during the course of instruction; and 
• The dependence upon stimulus reinforcement. 
Although the authors refer to a general, conventional teaching environment, I would like to relate these two 
factors to the context of the virtual classroom as a learning environment. 
Gagne's universal steps of instruction state that gaining attention is of the utmost importance for an 
instruction to be effective (compare 2.4.6). In general, one can claim that effective learning is only 
established once the mind of the learner is stimulated to construct new knowledge when the interest of the 
learner is maintained. Effective learning is dependent on stimulus reinforcement. In a virtual learning 
environment, the general constructivist approach leads to a continuous flow of stimuli and responses. 
Features of the virtual classroom such as e-mail, navigation and interactivity, lead to continuous stimuli and 
responses, therefore guiding the learning process in a virtual classroom (Underwood & Underwood, 
1990:89-92; 99-1 03). In addition, cognitive skills such as lateral thinking, are promoted (Romiszowki 
(1989:53-63). 
Within this discussion, learning manifests in three apparent levels, namely: that which is associated with 
feeling, the actual intellectual reasoning of the learner and the ability of the learner to use the keyboard, 
mouse and other manageable hardware. From this conclusion, I have found Bloom's taxonomy of 
evaluation to be applicable in contextualising the use of the computer for the intention of learning. 
This will not be an in depth discussion on Bloom's taxonomy of evaluation. Fraser, et al (1996:177) claim 
that "Broadly speaking, this taxonomy classifies objectives into the cognitive (knowledge), psychomotor 
(skills, etc.) and affective (emotional) domains of human existence. Objectives selected from all these 
domains represent a broad base for educators to aim at during their teaching." 
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Oleg and Liber (2000:[online]) carried out an extensive study on the evaluation of virtual learning 
environments. In this section, their findings will be discussed. Although their study was conducted at a 
higher education institution in the United Kingdom, an attempt is made to identifying aspects relevant to this 
study. 
The authors identify two considerations when formulating evaluation strategies for virtual learning 
environments: 
• Opportunities should be provided in order to improve the quality and variety of teaching and 
learning not being achieved by existing methods; and 
• Teachers should have easier ways of administrating virtual learning environments in order to 
manage their workload more efficiently. This results in more individual attention being given to 
learners' needs. 
The following aspects may serve as criteria when evaluating learning in a virtual classroom: 
• Resource negotiation; 
• Cooperation; 
• Monitoring; 
• Autonomous learning; 
• Self organisation; 
• Adaptibility . 
Resource negotiation: There usually is no real negotiation. Learners are presented with sources and 
learning material. Likewise, the learners' responsibility is to return essays, assignments and to pass 
examinations. 
Using a virtual classroom to support learning, the learner sets his/her own pace for learning, using the 
research 'tools' provided by the virtual classroom and submits assignments electronically. 
Cooperation: "In the most traditional of approaches, co-ordination simply does not exist- students are not 
expected to work together in any way, and if they do, no provision is made for this". The authors elaborate 
and state " ... no provision is made for group assignments outside the timetabled sessions" and that the 
only cooperation that applies across formal teaching is "achieved through timetabling, which ensures that 
all students get exactly the same diet of teaching and laboratory activities as anyone else." 
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Collaborative work occurs as e-mailing, discussion forums and/or assignments, especially designed for 
group work to take place. Time is given to complete and submit assignments on due dates and this is 
totally within the time management of the learner. 
Monitoring implies continuous assessment and one-to-one tutorials allows monitoring of learners and their 
learning development. In a virtual classroom, continuous assessment takes place as the learners are 
participating as individuals. Learners submit assignments, regularly correspond with the teacher and peers 
via e-mail, and share thoughts and ideas on subject matter in a forum or co-learning facility created for 
learning. In essence, the communication between the instructor and the learner forms a one-to-one 
tutorial/instruction session. 
Autonomous learning: virtual classrooms provide the tools for learners who want to find additional 
material by using the WWW. This additional information is presented in online forums, chat groups and 
assignments. The learners have to plan and assess their own work according to their own standards and 
thus spend more time in the preparation and in the application of their metacognitive skills. 
Self organisation: according to Oleg and Liber (2000:[online]), there is little evidence of learner support in 
organising themselves and being guided in time management. Learners are furthermore not familiar with 
organising themselves in group work and group activities. 
The virtual learning environment provides instruction with integrity. Everyone in the group receives the 
same information on how to execute an instruction. Peer assessment follows and therefore enhances peer 
guidance. 
Virtual learning environments influence adaptability relating to teaching strategies, instructional evaluation, 
and approaches to strategy. 
All these mentioned issues could be affected by the use of technology. The authors conclude by stating 
"How they are affected depends on the facilities and flexibility particular systems offer." 
The interrelationship of the WWW, instructional design, and learning intentions is a prominent feature in 
establishing effective learning in a virtual classroom. The following phenomena, according to Oleg and 
Liber (2000:[online]) are related to effective learning in a virtual classroom: 
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1) The use of the navigation of the virtual classroom, thus purposeful navigation. 
2) Using appropriate/gathered knowledge in coherence with the available Internet technologies. 
3) Productive habits of mind. 
I will now discuss the reasons for deciding on the three criteria mentioned as phenomena appropriate for 
'effective learning in a virtual classroom.' 
3.8.1.1. Purposeful navigation of the virtual classroom 
Navigation should not interrupt the learning process (Powell, 2000: 123). The ease of navigation, as 
experienced by the learner, will relate to the acceptance of the virtual classroom as a "learning facilitator'' 
by the learner. Navigation is the first encounter of interactivity that the learners experience upon logging 
into the virtual classroom. The first impression the learner perceives of the virtual classroom is the 
navigation that it provides and is thus considered as motivation for continued use (Illinois Online Network, 
2000:[online]). Continued use of the navigation leads to discovery and revelation of new knowledge. The 
experience the learner gains by navigating, affectively supports the learning experience. Navigation with 
meaning can not be left unaccounted for when effective learning is considered. This consideration is not 
about if the learner can navigate but whether the navigation causes frustration or ultimately become a 
'gateway' for autonomously discovering knowledge (how the learner navigates). The use of the navigation 
of the virtual classroom is therefore considered as a criterion for effective learning (compare 2.4.5.3, 3.5.1 
and 3.6). 
3.8.1.2. Using appropriate/gathered knowledge in conjunction with the available Internet 
technologies 
According to Marzano (1992), as referred to by Sheffield Hallam University (2000:[online]), a dimension of 
learning implies the meaningful use of knowledge (refer to table 2.3). Using the knowledge gained through 
the direction of instruction, the learner is lured to better understanding of the knowledge. Knowledge thus 
becomes usable and is applied in a meaningful way. "In general, meaningful learning tasks are application-
orientated, long-term and/or student-directed" (Sheffield Hallam University, 2000:[online]). 
Five ways of using knowledge meaningfully are Decision-making, Investigation, Experimental enquiry, 
Problem solving, and Invention (Sheffield Hallam University, 2000:[online]). The contribution(s) and actual 
participation of learners in a virtual classroom, gives rise to the application of knowledge. Correspondence, 
presentations and collaborative activities encourage learners to use the applications (technologies) of the 
virtual classroom to present their knowledge in a meaningful way. 
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Using appropriate or gathered knowledge in coherence with the available Internet technologies of a virtual 
classroom can thus be regarded as a criterion for effective learning. 
3.8.1.3. Productive habits of mind 
Habits of mind imply thinking habits that are used when learning takes place. Habits of mind identified in 
using the virtual classroom for learning are: self-regulated thinking (refer to 3.8.1 and table 2.3.); planning; 
being aware of own thinking; sensitivity to feedback; the ability to evaluate actions; accuracy; clarity; open-
mindedness; restraints; the ability to take a stand where required; engaging in tasks without easy answers; 
pushing limits of abilities; trusting own standards; generating own views not related to the parameters of the 
learning convention. These habits of mind can only be productive once they are used to constructively lead 
to better thinking and organisation of knowledge. The Sheffield Hallam University (2000:[online]) refers to 
Marzano who has identified these habits of mind as 'the fifth dimension of learning'. The authors state that 
these habits cannot be taught as other dimensions of learning and elaborate by saying "They have to be 
introduced by the teacher and reinforced as they are exhibited." 
I would like to conclude the description of this criterion by giving the following statement as formulated by 
the Sheffield Hallam University (2000:[online]) in relation to effective learning: 
"Learning occurs within a set of attitudes and perceptions that influence 
learning, influenced by the extent to which productive habits of mind have 
been acquired. Given this, the learner must then acquire and integrate 
new knowledge. Over time, the learner develops new knowledge through 
activities that assist in extending and refining current knowledge and 
eventually the learner starts to use knowledge meaningfully." 
These criteria can be used to measure the effectiveness of learning in a virtual classroom on cognitive 
level. One cannot refer to the 'effectiveness of learning', without also considering the affective domain. 
Therefore, I would like to include the following affective criteria for measuring effective learning in a virtual 
classroom: 1) Motivation; 
2) Purposeful navigation, and 
3) Recollection of personal experience. (Compare 2.4.6, 3.8.1 and 3.8.1.1) 
Edley, et al (2001 :22) states that criteria can often be vague and confusing. The author explains 
"Educators and learners need assessment tools that will support them when they apply the criteria." A 
stipulation of so-called 'assessment tools' are, inter alia, questionnaires, observation sheets and rubrics. 
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Rubrics will be defined and discussed in the next section. I will also attempt to formulate rubrics for the 
criteria discussed. 
3.8.2. RUBRICS FOR THE ASSESSMENT OF EFFECTIVE LEARNING IN A VIRTUAL CLASSROOM 
"A rubric is a tool for assessing performance according to predetermined expectations and criteria. It is a 
fixed scale and a list of characteristics that describe performance in terms of criteria - performance 
indicators" (Edley, et al., 2001 :22). The author elaborates rubrics to convey important information 
regarding different levels of how learners demonstrate knowledge, skills and attitudes. In relation to this, 
performance indicators are "specific observable and assessable evidence" that state what the learner is 
able to do. Thacker and McMillop (2000:[online]) give the following definition for the term rubric: "a set of 
guidelines for assessment which states the characteristics and/or dimensions being assessed with clear 
performance criteria and rating scale." Rubrics should thus have a description of the performance level 
expected from the related criterion. Performance indicators should assist a rubric in ranging the 
performance level. 
This implies an indication (or level) ranging from the worst possible scenario to the exceptional. Five levels 
will be placed in the performance indicator that is described in the following paragraphs. As the aim of this 
study is to determine the effectiveness of learning in a virtual classroom, the range of the performance 
indicator will be from showing a lack of interest to knowledge application. 
Apart from a learner showing no interest at all or performing exceptionally well, the range between these 
poles, needs to be described. The second performance indicator is derived from Gagne's first element of 
instruction, namely, to gain attention in order to lead to motivation for further learning to take place 
(compare 2.4.5.1 and 2.4.6.1 ). Therefore, the second performance indicator will be referred to as focusing 
attention. 
The third performance indicator aims at the building of concepts and will be referred to as building 
concepts. This indicator suggests that the learner builds concepts related to the virtual classroom with the 
actual intention of understanding terms needed for learning within a specific framework. With 'specific' 
framework implies ( 1) the virtual classroom as a learning environment, and (2) the existing framework of 
concepts from which the learner will construct new knowledge (compare 2.4.4.2, 2.4.6.3 and 2.4.8). 
The actual construction of knowledge will form the fourth performance indicator and leads to the creation of 
mental frameworks (discussed in 2.2.6 and 2.4.4.2). The fourth performance indicator is deemed as 
knowledge construction. 
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The range of the performance indicators is visually represented below. 
PERFORMANCE INDICATORS I 
--------------------------------------~· EFFECTIVELEARNING 
Focusing Building Knowledge Knowledge 
Lack of Interest Attention Concepts Construction Application 
1 2 3 4 5 
Figure 3.7: Performance indicators for effective learning in a virtual classroom 
From the literature study and the discussions in these preceding paragraphs, I will propose a table with 
criteria and rubrics that will be used as an instrument to measure effective learning in a virtual classroom 
for Computer Studies. Table 3.2 is an instrument formulated from the discussion in this chapter. The table 
is an instrument that will be used to measure the extend of effective learning in the virtual classroom 
constructed for this study (discussed in paragraph 3.5 - 3.7). The table was formulated by making use of 
three factors. Firstly, criteria that where identified as contributory factors to effective learning in a virtual 
learning environment. These criteria were classified as beneficiary to an affective learning experience or 
descriptive to cognitive experiences. Secondly, the performance indicators and rubrics discussed in 
paragraph 3.8.2 were used to construct the table. The third factor completing the table is the description of 
the performance indicators against the specific criterion at the specific level of performance. These 
descriptions were formulated by using Marzano's dimensions of learning (table 2.3) as guideline as it 
encompasses different levels of learning and ultimately aims to substantiate effective learning. 
The proposed table (table 3.1) will be used as a research instrument for measuring the effective learning 
imposed by a virtual classroom for Computer Studies against which the data be analysed. The table is 
given on the next page. 
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Table 3.1: Instrument for measuring effective learning in a virtual classroom 
3.9. CONCLUSION 
The criteria, rubrics and performance indicators formulated clearly show relevance to knowledge, attitudes 
and values for assessment. Furthermore, the table indicates that learning theories, didactic principles and 
didactic theories applied. It can also be seen that the design of the virtual classroom is applicable in order 
to formulate rubrics for assessment purposes. Consequently, learners will experience effective learning in 
two domains namely, affective and cognitive. 
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3.10. SUMMARY 
In this chapter, the design of a prototypical virtual classroom was described. A further description of the 
virtual classroom designed for the purpose of this study was discussed. Thereafter, factors imposing 
effective learning in a virtual classroom were pointed out. The designs of a virtual classroom in correlation 
with the factors detrimental to effective learning were used to formulate criteria for the assessment of 
effective learning in a virtual classroom. The chapter concluded with a proposed instrument for measuring 
effective learning in the uniquely designed virtual classroom in this study. The next chapter discusses the 
research design for measuring the extent of effective learning in a virtual classroom for Computer Studies. 
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4.1. INTRODUCTION 
This chapter describes the methodology used to conduct the research for this study. The approach to this 
study will be highlighted and brought in context in measuring effective learning in a virtual classroom for 
Computer Studies. The research methods and strategy will be discussed to lead to the methods of data 
collection. Thereafter, a discussion on the methods for data collection will be given within the context of 
this study. The validity and reliability of the research considered. 
4.2. EDUCATIONAL RESEARCH 
The knowledge that we acquire through learning, experience and self-reflection is gathered in our everyday 
life in which multiple-context genres exist. One such a multiple-context is the school (Mouton, 2001 :138). 
The multiple-context of a school relates to its social interaction and social phenomena that form the 
mechanism for functioning in society. Within this context, many scientists have conducted research in an 
attempt to describe social phenomena within the context of the school situation. The school situation 
manifests in a social world. This deduction gives meaning to the concept social research (Mouton, 
1996: 18). It can therefore be concluded that social research within an educational environment, such as a 
school, is described as educational research. Marshall and Rossman (1999:2-3) describe social 
phenomena within the scope of education, to: 
• Take place in a natural world; 
• Use multiple methods that are interactive and humanistic; 
• Be emergent rather than tightly prefigured; 
• Be fundamentally interpretive. 
These stipulated social phenomena all relate to learning in a web-based environment. The interpretation of 
learning in a web-based environment, and how effective this is, forms the main focus of this research, 
which is an attempt to establish the quality of learning in a web-based environment. 
4.3. RESEARCH APPROACH 
The approach to the research for this study is a qualitative research approach. The next paragraph will 
discuss the qualitative research approach used to conduct this study. 
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4.3.1. QUALITATIVE RESEARCH 
"Qualitative research genres have become increasingly important modes of inquiry for the social sciences 
and applied fields such as education ... " (Marshall & Rossman, 1999:1). In qualitative research, 
interpretation of data is done by means of set criteria in order to determine an amount of quality to the 
understanding of the findings. Qualitative research is opposed to quantitative research, which interprets 
data by means of numbers, statistics and quantitative values (Silverman, 2000:3-7). 
4.3.2. QUALITATIVE RESEARCH FOR THIS STUDY 
The aim of this study is to determine to what extent effective learning takes place in a virtual classroom for 
Computer Studies. Quality of learning and learner experience are major factors to interpret in this study. 
This research does not aim at examination results and formative evaluation strategies to determine the 
academic progress of learners (quantity), but rather aims at the quality of learning. The research done in 
thus study thus follows a qualitative approach. Marshall and Rossman (1999:56-58) explain that qualitative 
research is done in settings where the research "delves in depth into complexities and processes"; 
"research on little-known phenomena or innovative systems" and "research for which relevant variables 
have not yet been defined". Selwyn (2000:94), as referred to by Lautenbach (2000:44), points out that 
many studies have been done on the role of computers in education, but there exists a need for more 
qualitative studies. The following section will discuss the methods used to conduct this research. 
Qualitative research normally investigates small groups (Van der Westhuizen, 1999:127). Twenty 
participants were used for conducting this research. These participants are Grade 1 0 learners who take 
Computer Studies as a subject. 
Bless and Higson-Smith (1995:44) describe a way of organising social data and looking at the objects to be 
studied as a whole, as a case study. According to Mouton (1996:8-9), the case study must take place in a 
'natural setting'. A virtual classroom has been uniquely designed for the purpose of this study (as 
described in Chapter 3). In order to comply with a Web-based setting and for learning to occur as a natural 
phenomenon, the participants had access at their own time and pace. The research method is thus a case 
study. 
Reports of research on a specific organisation are often called case studies. Case studies rely on 
document analysis, interviewing and observation for data collection (Marshall & Rossman, 1999:159). A 
case study is presumably the most complex research strategy (Marshall & Rossman, 1999:61-62). In this 
case study, a school has been used and computer center where the research participants had access to 
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computers. "A microanalysis study of classroom interactions (through video tape) supplemented by 
interviews and analysis of student work" are, in this case study, a variety of methods that can be used (op 
cit). The next paragraphs will discuss the methods used to collect data for this study. 
4.4. METHODS FOR COLLECTING OAT A 
Literature study, observation, a focus group interview and the scrutinising of assignments submitted in the 
virtual classroom were used as methods of data collection to conduct the research. 
4.4.1. LITERATURE STUDY 
The literature study is used to establish a theoretical framework for this study. The literature study reveals 
and clarifies concepts related to web-based education and was also used to gain a conceptual framework 
for designing an appropriate virtual environment for the study. By combining web-based education and 
educational concepts of learning, a conceptual framework for determining the extent of effective learning in 
a virtual classroom is formulated. A model with criteria and rubrics was formulated in this regard. A 
hypothesis was formulated claiming learning in a virtual classroom to be assessed affectively and 
cognitively. The literature study delivered the table 3.1 that will be used as an instrument to analyse the 
data from the methods that will be discussed in the following paragraphs. 
4.4.2. OBSERVATION 
Observation will take place in the virtual classroom and the critical analysis of the electronic submissions 
posted by the learners is done. Direct observation was carried out while the learners used the virtual 
classroom for the first three times. Field notes were taken in order to determine how learners experience 
the virtual classroom as educational environment. Lautenbach (2000:46) states that direct observation is 
impossible in a virtual classroom whilst the learners are engaged in a learning activity. However, the fact 
that learners submit work electronically, makes learning in a virtual classroom observable. In addition, 
actual contributions of the learners can be observed. Vander Westhuizen (1999:135) refers to this type of 
observation as virtual observation. Virtual observation will be used in order to determine effective learning 
on a cognitive level by analysing the electronic contributions of the participants. 
Reactions of the learners are monitored and noted in order to form categories, which focus on affective and 
cognitive experience of the virtual classroom. By observing the participation and group work (collaborative 
learning) that takes place in the virtual classroom, the affective and cognitive measures through which 
learning has taken place can be described. 
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In all instances, I will attempt to use the table with criteria and rubrics in order to describe the observations 
carried out. 
4.4.3. FOCUS GROUP INTERVIEW 
A focus group interview is conducted with 10 participants and recorded on video. The participants took part 
in the interview by choice and consisted of five boys and five girls. The interview posed questions on: 
• the experience in using the virtual classroom; and 
• experience of learning in the virtual classroom (see appendix A). 
The data gathered from this interview is analysed and discussed in the chapter 5. The interview was 
conducted in order to determine the affective experience of the participants in a virtual classroom. 
Recollection of the experience of the learners will give an indication of the learners' affective experience of 
the virtual classroom. Productive habits of mind, as discussed in Chapter 3, will be identified from the 
interview as this indicates effective learning to have taken place. In all instances, the contributions and 
opinions of the participants will be related to the table derived from the literature study. 
4.4.4. SCRUTINISING LEARNER SUBMISSIONS 
The electronic submissions of the participants will be scrutinised to determine the standard for quality of 
learning by using knowledge in conjunction with available Internet technologies, a criterion formulated in 
Chapter 3. Selections used from the submissions are attached as Appendix B. 
The criteria and rubrics, deducted from the literature study (see paragraphs 3.8.1 to 3.8.2), will be used in 
all cases as an instrument (table 3.1) for data analysis to qualitatively describe effective learning in a virtual 
classroom for Computer Studies. 
4.5. ACTIVITIES AND ASSIGNMENTS GIVEN IN THE VIRTUAL CLASSROOM 
The assignments given to the learners in the virtual classroom were categorised as themes. The layout 
and instructional design of the assignments were done according to the design principles and elements of 
instruction discussed in Chapter 2. Appendix B also contains the assignments posted in the virtual 
classroom. 
The first topic contains three themes and consists of nine assignments. The second topic consists of one 
theme with three assignments. Table 4.1 reveals the themes taught in the virtual classroom. 
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Table 4.1: Topics and themes taught in the virtual classroom 
4.6. OAT A ANALYSIS 
All fieldwork culminates in the analysis and interpretation of the set of data (Mouton, 2001 :108). The author 
further explains the process of data analysis as "breaking up" the data into manageable themes, patterns, 
trends and relationships. He continues by saying that the "aim of the analysis is to understand various 
constructive elements of one's data through an inspection of the relationships between concepts, 
constructs or variables, and to see whether there are any patterns or trends that can be identified or 
isolated, or to establish themes in the data." 
The data have been gathered according to the techniques describes in 4.4.1 to 4.4.4. The literature study 
was conducted to formulate an instrument (table 3.1) that will be used to analyse the data. The data that 
will be analysed will firstly, come from the field notes made during observation. Secondly, the transcript of 
the focus group interview (appendix A) will be analysed according to the instrument formulated from the 
literature study. Thirdly, the electronic submission and contributions from the learners, will be scrutinised 
also using the instrument (table 3.1). Only the applicable submissions will be taken up as appendix B. A 
combination of the methods will be used to describe the analysis of the data according to the given 
instrument. 
Silverman (2000: 122-135) name four different kinds of data used for qualitative research, namely: 
• Interviews; 
• Fieldnotes; 
• Texts; and 
• Transcripts. 
59 
In the analysis of the data for this research, the four kinds of data are used in combination and compared 
against the research instrument derived from the literature study. 
Themes and patterns that are identified from the data analysis, will be placed in relation to the instrument. 
Alternatively, will the extend of correlation to the suggested criteria in table 3.1, reveal to what extend 
effective learning has taken place. The performance indicators in table 3.1 indicate a scale on which the 
extend of effective learning can be measured in a qualitative manner when the data is analysed. 
4.7. VALIDITY AND RELIABILITY OF THE RESEARCH 
The literature study was done by focusing on effective learning and learning in general based on virtual 
learning environments. Documentation that is related to learning within an educational context, were 
analysed and based on accredited research in the field of computer-based education. The literature and 
sources mentioned in the literature were traced and as far as possible placed in relation to the context of 
previous studies done in the field of learning and web-based education. The validity of the research implies 
whether the research actually measures what it is suppose to measure (Creswell, 1994:5; Booth, Colomb & 
Williams, 1995:64-71). 
The instrument was formulated from previous studies based on learning and specifically effective learning. 
Thereafter, it was brought within context of existing literature before finalising a valid instrument for 
analysing the data gathered for this research. 
The focus group interview was done under conditions where the participants were comfortable. The 
questions were open-ended and intended natural and experiential answers from the participants. The 
interview was transcribed and analysed. 
The subject Computer Studies is for the first time being presented as an additional subject by the 
researcher who is a Computer Studies teacher at the school. Twenty participants have enrolled for the 
subject Computer Studies. Ten of these participants took part of their own free will in the focus group 
interview. The participants were observed and the observation was, as far as possible, without bias. 
Electronic submissions were posted on an established due date. Learners thus conducted the 
assignments in their own time and pace. Adequate time was given to complete the assignments so those 
learners without access to a computer at home could use the computers of their choice. 
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The virtual classroom was designed uniquely for this study. I have previous experience of designing a 
virtual classroom and have used the knowledge to ensure the integrity of the medium used to conduct the 
study. 
The conditions under which the research was done was in a school environment as well as in a virtual 
learning environment. The data is the sole contributions of the learners and can not be changed by any 
means as it is only accessible in the form that it was electronically submitted. 
The research was done under supervision. The researcher conducted the research as well as designed 
the instructions. The virtual classroom designed for this study was accessible on the WWW through the 
authority of the Rand Afrikaans University. Each participant was awarded an authenticated password to 
enter the virtual classroom. The virtual classroom was accessed from the university's project school that is 
situated a short distance away from the university campus. 
A combination of observation, contributions from the focus group interview and careful analysis of the 
electronic submissions were used together with the table formulated from the literature study. 
Ethical issues have been taken in regard. There are more boys than girls taking Computer Studies. The 
focus group interview consisted of 5 male and 5 female participants to ensure the reliability of the 
contributions. The computer center at school were made available to the participants for accessing the 
virtual classroom ensuring that a personal computer at home is not needed. Instructions in language 
understandable to the participants were formulated as most of the learners do not speak English as their 
first language. Assignments posted in the virtual classroom, appeared exactly the same and the integrity of 
the instructional delivery was ensured. 
The participants continued to write standardised tests and examinations on their work and did not solely 
rely on the virtual classroom. The virtual classroom was designed as a supportive, learning facility due to a 
shortage of teaching time. 
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4.8. SUMMARY 
This chapter discussed the research design for conducting this study. It was pointed out that this study 
follows a qualitative research approach, based on a case study. A virtual classroom was designed for the 
unique purpose of measuring the extent of effective learning. The methods for gathering the data namely, 
observation, a focus group interview, and the scrutinising the electronic submissions, were discussed. A 
combination of these methods, together with the instrument developed in table 3.1, is used to analyse the 
data. Thereafter, the procedure of data analysis and the validity and reliability of the research was 
discussed. 
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5.1. INTRODUCTION 
Data analysis is also known as synthesis (Mouton, 2001 :108). The aim of this chapter is to analyse data 
that have been gathered for the purpose of this research. The purpose of this research is derived from the 
research question that was formulated, stating: To what extent can a virtual classroom in a high school 
achieve effective learning of Computer Studies? From this question the aim of the research is to find 
out to what extent effective learning can be achieved by using a virtual classroom for Computer Studies in a 
high school. The data will thus be analysed and described according to the criteria and rubrics formulated 
from the literature study in chapter 2 and 3. 
5.2. MEASURING EFFECTIVE LEARNING IN A VIRTUAL CLASSROOM 
From the literature study, I have formulated criteria and rubrics for measuring the extend of effective 
learning in a virtual classroom uniquely designed for this research. The table is given as table 3.1. This 
table will be used as instrument in order analyse the data. I will analyse the data according to affective 
and cognitive experiences by the learners as shown in the instrument (table 3.1 ). 
5.3. MEASURING AFFECTIVE LEARNING IN A VIRTUAL CLASSROOM FOR COMPUTER 
STUDIES 
The criteria formulated from the literature study will be the framework used to analyse the data. The 
rubrics, as formulated in the assessment instrument, will be compared to the analysed data accordingly. 
5.3.1. MOTIVATION 
Motivation was formulated as a criterion for effective learning. In the research instrument, it was proved to 
be an affective criterion needed to initiate learning. Learners can be motivated either intrinsically or 
extrinsically. 
5.3.1.1. Intrinsic motivation 
Observing the learners when they were introduced to the virtual classroom, showed they were not hesitant 
in using the virtual classroom, they had an urge to explore out of curiosity. After receiving the passwords 
for accessing the virtual classroom, the learners did not compare or share these passwords. Learners 
wanted to use the internal e-mail facility and wanted to know when they could post mail to the teacher: 
"Can we mail you anytime?" was an exclamation made by one of the learners. 
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In the focus group interviewed, learners mentioned that they enjoyed using the virtual classroom in many 
ways. One of the participants concluded by stating: "You see that the computer is much more fun, so 
we enjoy doing it. Yes." 
5.3.1.2. Extrinsic motivation 
Learners regularly wanted to see if there were new assignments posted in the virtual classroom. They 
even made appointments to use the computer center in order to visit the virtual classroom during breaks 
and invigilation periods. The following remarks were made: "See, you go there anytime during break 
and submit your work." One responded mentioned: "So you can say it's like a motivation to 
everyone to make you learn ... "that can be interpreted as a way of learning autonomically without having 
to talk to other learners. 
5.3.2. PURPOSEFUL NAVIGATION 
Observation showed that the learners used the horizontal navigation bar of the virtual classroom more than 
the side-menu provided for them. On the other hand, the icon links were used more frequently than other 
navigational hyperlinks. 
Comparing the rubrics in this regard reveals that learners understood the icons and other visual links and 
assumingly have a problem with finding their way to the actual assignments and related technologies in the 
virtual classroom. Learners were ready to consume knowledge and asked "Can we go on with our 
work?" Independent navigation, from the view of the learners, were established. Learners understood the 
associated links provided in the classroom. 
5.3.3. RECOLLECTION OF PERSONAL EXPERIENCES 
This criterion implies the affective experience(s) of the learners. By determining common factors emerging 
from the experiences of the learners, one is able to determine what is regarded as meaningful learning to 
the learners themselves. 
5.3.3.1. Expression of personal experience(s) 
In general, learners experienced the virtual classroom in a positive manner: "Mind boggling ... " and 
"Different than our regular classes" were expressions given in the interview. Explanations that are more 
specific were: "You see, that the computer is more fun, so we enjoy doing it. Yes" and "Good idea, 
the virtual classroom." An outstanding response in this regard was: "I think that... it's good for us to 
see the virtual classroom, the e-mail and everything, because today we do write with them. It's 
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different from the normal way of writing things. We're going to progressive standards so we're 
doing everything with computers. So it's much more ideology." 
5.3.3.2. Behavioural experiences 
The behavioural experiences of the learners prove to be more individualised and deems self-confidence. 
Unlike in the conventional classroom, learners were not as exposed to criticism. Statements were made 
such as: "It's also easier because you do not have to face the people you are talking to ... it's better, 
yes ... " responded to as "Especially with us shy people." 
5.3.3.3. Comparison to conventional classroom teaching/learning 
The respondents gave the following statements related to teaching in a virtual classroom compared to the 
traditional, conventional classroom: 
• "You can express yourself any way that you want; and whereas, you're standing in front 
of a teacher, it would be like hard for you to tell her what's on your mind. But in the 
classroom, if you're mad, you can tell her that you're mad instead of worrying that you 
look up much about it." 
• "Doing it makes it easier 'cause the book is boring. The thing, having that discussed 
with your friends makes it easier." 
• "Yeah, I feel the virtual classroom is a good way of learning ... from each other either 
learn than in class which is much more boring." 
5.3.3.4. Comparing the rubrics for Recollection of personal experience 
This analysis compare with the following rubrics formulated in the assessment instrument: 
• Exploring the virtual classroom in order to submit assignments; 
• A realisation of the dependence on the virtual classroom for learning; 
• Preference to learning with the aid of a virtual classroom, and 
• Encountering a positive learning experience. 
5.4. COGNITIVE EXPERIENCES IN THE VIRTUAL CLASSROOM· 
This section discusses the analysis of the data according to the cognitive domain. From the literature 
study, it was derived that cognitive experiences that learners surpassingly experience while using the 
virtual classroom, are: Using knowledge in coherence with available technologies, and productive habits of 
mind. 
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5.4.1. USING KNOWLEDGE IN CONJUNCTION WITH AVAILABLE INTERNET TECHNOLOGIES 
The following paragraphs show the analysis of the data interpreted to relate to knowledge and its 
comprehensive use associated by the Internet technologies. 
5.4.1.1. Learning experience 
An open-ended question was asked on how learners experienced learning in the virtual classroom. The 
instrument shows that learners prove to realise the worth and practicality of the virtual classroom and all the 
related technologies to help them in their learning. "It's much easier" as statements made in this regard. 
"Eh, you see typing is much easier... see you make mistakes, you just go back" means 
communicating via the virtual classroom, ensures that contributions are of a better quality and that 
communication is not biased to prejudice. Learners thus "trust" the contributions made by peers and the 
contributions of others. This phenomenon enhances learning as learners have trustworthiness towards 
knowledge revealed to them via the virtual classroom. In this instance, learners had to use thee-mailer of 
the virtual classroom and could thus use this technology to convey knowledge to one another. 
5.4.1.2. Collaborative learning 
During the interview, the topic of collaborative learning experience emerged. The responses were positive 
experiences. The following was given in relation to collaborative learning: "Ja, Ja in a way 'cause you 
can learn more from your peers, from your teacher. So, it's better to discussed ... peers. You can 
learn easier and understand easily from peers ... from teachers." Assignments compiled to establish 
collaborative learning involved the discussion forum, e-mailer and both technologies. Knowledge was 
exchanged in a productive manner: " ... he shares his own opinions with you, you learn stuff from what 
he has to say and from what I have to say." Further statements made in this regard were: 
• " ... you can either agree or disagree with what his saying." 
• " ... it's in a language that you're more related to, you understand the way the person 
wrote the thing, in a textbook where it's standard English and you know they say things 
in a better way." 
The use of the Internet technologies in conjunction with existing knowledge reveals the performance 
indicators to be: that the learners understand the working of the different technologies in order to reach the 
outcome; learners use a prescribed technologies (as stated in different assignments- see appendix B) in 
order to reach the desired outcome(s); and proves a realisation of the worth and practicality of the provided 
Internet technologies. 
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5.4.1.3. Constructivism 
The fourth performance indicator "Knowledge construction" implies new knowledge from 'parts' of existing 
knowledge. The following comments are given in this regard: "So you're taking, like, what you've read 
from the book and their bits of information and putting it to your own." Learners have this reached 
the level where knowledge presumably had to be constructed. 
5.4.1.4. Application of knowledge in conjunction with Internet technologies 
The theme 'The development of the computer' had three assignments each developed with the intention of 
higher order thinking. The assignments were progressive in thinking and learning. Learners had to use the 
Internet to find pictures of URL's that contain pictures of older computers. All learners in the group posted 
two URL's as requested. This occurrence indicates that learners were fully able to use the search engine 
and the internal e-mail facility of the virtual classroom. 
Learners further had to write a short essay explaining the contributions of previous machines to the modern 
microcomputer. Learners thus had to use new knowledge that they have gained through reading and 
searching (research). The submitted essays revealed the following: 
• Essays were longer and more concise than expected; 
• Learners bore more philosophical thoughts and speculations than expected; 
• Own opinions were incorporated than merely the guidelines provided by the textbook, e.g. 
"Word processors that can be controlled by means of speech recognition." 
5.4.1.5. Provided guidance for using appropriate Internet technologies 
No one of the participants needed guidance in using the Internet technologies. However, difficulty was 
experienced in using the 'attachment'-option of the internal e-mail facility. This difficulty was mentioned 
during the focus group interview: " ... most of us didn't know how to post those pictures. You had to 
use an attachment, so, it was quite difficult..." 
5.4.1.6. Comparing the rubrics for Using knowledge in conjunction with available Internet 
technologies 
In relation to the rubrics formulated for this criterion, analysis of this data also came to be: 
• Understanding the working and use of technologies to reach the intended outcome(s); 
• Using the prescribed technology (according to the instruction) to reach the desired outcome; 
• Realisation of worth and practicality of technologies. 
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5.4.2. PRODUCTIVE HABITS OF MIND 
'Habits of mind' identified in using the virtual classroom for learning are: self-regulated thinking; planning; 
being aware of own thinking; sensitivity to feedback; the ability to evaluate actions; accuracy; clarity; open-
mindedness; restraints; the ability to take a stand where required; engaging in tasks without easy answers; 
pushing limits of abilities; trusting own standards; generating own views not related to the parameters of the 
learning convention. 
These habits of mind can only be productive once they are used to constructively lead to better thinking 
and organisation of knowledge (Sheffield Hallam University (2000:[online]). 
5.4.2.1. Reflective thinking 
Two assignments were posted where learners had to generate an explanation the person/people who 
made the most valuable contribution to the development of the computer and another assignment clarifying 
the concept of sixth generation computers (see Appendix 8, Assignment 18 and Assignment 2C). The 
reading material was limited to an explanation of fifth generation computers and philosophically related to 
sixth generation computers. A URL to be visited was given as an activity. The assignment was 
intentionally structured for learners to create their own concept of sixth generation computers. 
The submissions show learners to present higher order thinking skills, e.g. From assignment 18: 
"Everyone in the group has to have their reports considered because all gave little input towards 
the computer evolution. But if I had to show favouritism I'd have to say the Chinese gave the most 
input because they were the starting point in the era, leading others to create more updated 
computers." From assignment 2C:"The sixth generation computer started off with the replacing of 
vacu[u]m tubes with transistors. One of the many advantages of sixth generation computers are in 
the hardware area and in improved understanding of how to develop algorithms to exploit diverse, 
massively parallel architectures. One of the biggest changes in the sixth generation will be the 
growth of wide area networking... as computers become faster and smarter so too does mans 
desire become greater to make them faster and smarter, so much so that we cannot even keep up 
with the development of the sixth generation computer which leaves most products bought obsolite 
[obsolete] within two weeks." 
In all cases, more content was submitted than expected. Learners thus prepared the submissions carefully 
before posting it in the virtual classroom. Critical analysis of own work (reflective thinking) came to be a 
key issue pointed out by these contributions. 
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5.4.2.2. Forum participation 
A discussion forum was created wherein learners had to discuss and conclude on the most valuable 
contribution to computer development. The instruction and contributions to the discussion can be viewed in 
Appendix B. 
Analysis of contributions to the forum revealed the following aspects related to learning: 
• Analysis and interpretation of knowledge gained from previous assignments, and 
• Application of knowledge gained from previous assignments used to argument in an academic 
manner. 
A follow-up assignment was given with the intention of refining the knowledge that learners gained from the 
discussion. This intention was established in the form of a short report that had to be mailed to the teacher. 
Analysis of the submitted reports revealed the following: 
• Learners have gained knowledge from each other: "I agree with Treasure partly, this 
because the transistor was a really important contribution, but the abacus and other 
items were the starting point in the development of the computer, not the transistor ... " 
and "I agree with Akani, that the transistor is still being used in computers and other 
devices." 
• The discussion forum overall proved to be effective towards learning: "I have also learnt 
more about development of computers and other technology." 
5.4.2.3. Collaboration on cognitive level 
Learners had to make use of e-mail for a group discussion. The groups were randomly divided in pairs or 
three members. The instruction was formulated to promote group work. Learners had to choose any three 
areas where the Internet is used in society. Three examples of each area had to be found by means of 
using the internal e-mail in the virtual classroom. The three examples had to be set out and posted as a 
co-operative attempt. 
The collaboration and results posted proved to: 
• deliver more uses of the Internet in society than only those given as a choice from the 
prescribed literature; 
• examples given were more advanced than those within the learners' frame of reference; and 
• topics of interest arouse, like: 'Cellular Banking' and 'Artificial Intelligence'. 
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5.4.2.4. The virtual classroom gives leverage for continuous communication 
Two of the learners could not submit assignments on time and posted mail to the teacher explaining their 
reasons. Yet, they have submitted the assignment the following day from a location elsewhere. These 
learners resumed classes when they returned to school. These learners did not impair their studies by 
absence from a classroom or 'homework' that was not done. They have been 'virtually' present and still 
delivered quality work. 
Another learner commented in the focus group interview "And you can even submit your work from 
home if you got a computer." 
5.4.2.5. The virtual classroom promotes continuous collaboration 
Learners asked for an extra discussion forum where they can discuss general topics not bounded for 
submission as assignments. This shows a strong urge for collaboration with other learners in order to 
measure their own standard of learning and perception of knowledge. 
The suggestion for an additional discussion forum prompted me to open a discussion forum where in 
learners should decide on an examination date for their practical examination and post their final decisions. 
This worked highly effective as they have democratically decided on an examination date outside the 
boundaries of an examination timetable. Everybody pitched for the examination without personally 
confirming the date and time with the teacher. A learner commented: "We've already discussed that." 
5.4.2.6. The virtual classroom enhances reading and writing skills conditionally 
The writing and language usage of learners drastically improved from work that has been submitted earlier 
on in the year. After having to write a short report for electronic submission, the submissions thereafter 
were longer and more elaborated. Learners also used references in their electronic submission that 
emerged from that fact that more reading material was consumed before submitting an assignment. 
However, these submissions were merely mentioned. 
5.4.2. 7. Comparing the rubrics for Productive habits of mind 
The rubrics considered and concluded from the analysis are: 
• Reflection on own contributions and an ability to direct the instructions for own intellectual 
needs; 
• Individualised and independent thinking/suggestions for improvement of own knowledge and 
learning. 
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5.4.2.8. Further observations 
Comparing the rubrics to the affective- and cognitive events addressed in this research, shows that 
learners have reached the upper parameter for effective learning claimed as the fifth performance indicator 
namely, Knowledge application. 
Learners experienced the virtual classroom as a "Fun way of learning" (exclaimed in the classroom while 
using the virtual classroom) and enquired whether the examination could not be completed online. 
Although the examination was not completed online but written in an examination book, the results were 
above average and the aggregate of the 20 participants were far above expectance. 
5.5. SUMMARY 
In this chapter, the data gathered for the research was analysed. Data gathered from observation, a focus 
group interview and electronic submissions in the virtual classroom, were analysed qualitatively on a case 
study. The data was interpreted and compared in order to measure effective learning in a virtual classroom 
for Computer Studies. The analysis took place by means of an instrument formulated from the literature 
study. The instrument claims an affective and cognitive domain for measuring effective learning. These 
domains formed the background of the analysis. 
Comprehensively, the data was analysed against set criteria and rubrics formulated as an assessment tool. 
The analysis brought the data to be categorised under three criteria for affective learning experiences 
(Motivation, Purposeful navigation and Recollection of personal experiences) and two criteria for cognitive 
learning experiences (Using knowledge in coherence with available technologies and, Productive habits of 
mind). A comparison to the rubrics from the developed instrument, bring forth a measurement for effective 
learning in a virtual classroom being the aim of this study. In the next chapter an overview of the study, 
conclusion, deficiencies in the research and recommendations for further research will be given. 
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6.1. OVERVIEW OF THE STUDY 
The aim of the study was to measure effective learning in a virtual classroom for Computer Studies in a 
high school. The study started by considering web-based education as an alternative for the teaching of 
Computer Studies as a subject that is taught outside official school hours. Many factors contributed to the 
fact that there is not enough time allocated for teaching Computer Studies. In order to facilitate learning, 
and to overcome the limitation, a virtual classroom was established. 
The rationale of the study led to the research question: "To what extent can a virtual classroom in a high 
school achieve effective learning of Computer Studies in a High School?" In order to answer the question, 
a conceptual clarification of using computers in instruction and learning (computer-based education) 
needed to be described. Further, the following sub-questions were derived from the research question: 
• What facilities of the Internet and WWW can enhance learning? 
• What is Web-based education (WBE)? 
• What learning theories support WBE? 
• How can a virtual classroom be designed in order to facilitate effective learning? 
• What activities can be proposed as examples for effective learning in a virtual classroom? 
• What criteria and rubrics determine a measurement for effective learning in a virtual 
classroom? 
Chapter two revealed that the use of the Internet is plausible to facilitate education. The Internet, its 
technologies and its relation to education was described. It was further deducted that making use of the 
World Wide Web and other Internet technologies for educational purposes, give meaning to the concept of 
web-based education. The virtual classroom is a form of web-based education (WBE) whereby learners 
are engaged in online activities by making use of the technologies provided by the Internet. Thus far, a 
conceptual framework was formed. 
In order to understand web-based education, pedagogy of WBE was described. Learning theories related 
to WBE were identified and described. Didactical principles and theories as well as learning styles related 
to WBE were described and brought within context of this study. Web-based instruction was discussed as 
the instruction forms the communication between teachers and learners for intentional learning. Thus, 
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elements of instruction and web-based instruction were described. A theoretical framework was 
established with the intention of measurement of effective learning in a virtual classroom. 
Chapter three described the virtual classroom that was developed and structured from the model of a 
prototypical virtual learning environment as described by the literature. The hierarchy, structure and layout 
of the developed virtual classroom were described. At this stage, the general aspects that lead to effective 
learning in a virtual classroom emerged. 
Before criteria and rubrics for the measurement of effective learning in such a virtual classroom could be 
described, it was necessary to point out that effective learning is assessed rather than evaluated. A 
conclusion was made that learning takes place within two domains, namely affectively and cognitively. The 
chapter ended with a table identifying criteria and rubrics for measuring effective learning in a virtual 
classroom. This table was used as an instrument for measuring effective learning in the virtual classroom. 
Chapter four contained the research design and strategy of the study. The study follows a qualitative 
approach on a case study. The relevance of qualitative research in education was described followed by 
the research methods. The methods used for conducting the research were a literature study, that 
established a conceptual and theoretical framework. Other methods described were observation and a 
focus group interview that was conducted to establish affective experiences of the virtual classroom. A 
discussion forum, e-mail and execution of the instructions were scrutinised in order to attain the cognitive 
learning experiences of the participants. The data was analysed against the background of affective 
learning experiences and cognitive learning experiences that manifested. The data was set out and 
described by using the instrument formulated from the literature study in chapter five. 
Data was analysed against the following criteria: 
Affective learning: 
• Motivation; 
• Purposeful navigation; and 
• Recollection of personal experience. 
Cognitive learning: 
• Using knowledge in coherence with available Internet technologies, and 
• Productive habits of mind 
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6.2. CONCLUSION 
In chapter one the research question was posed: To what extent can a virtual classroom be used to 
teach Computer Studies (Grade 10) in order to achieve effective learning? 
The literature study showed that learning occurs in different ways by making use of a virtual classroom. 
Whether effective learning will occur in a virtual classroom for Computer Studies was under question. A 
description of pedagogy for web-based education revealed different aspects that yield effective learning in 
a virtual learning environment. From the literature study criteria were formulated that were categorised 
under affective and cognitive domains. 
Data was collected by means of submissions in the virtual classroom according to specially designed 
instructions. A focus group interview probed the learning experiences of the learners involved and 
observation throughout the study was done. 
The data showed clearly that learning occurred in many ways to a great extent in the virtual classroom 
especially designed for Computer Studies. The criteria formulated from the literature study also proved 
factors involved in effective learning in a virtual classroom. These criteria are: motivation, purposeful 
navigation, personal experience(s) of the learners, using knowledge in coherence with Internet 
technologies and, productive habits of mind. The data analysis revealed that learning takes place more 
extensively than what was initially expected. It can be concluded that effective learning in a virtual 
classroom for Computer Studies takes place to a great extent. 
6.3. DEFICIENCIES IN THE RESEARCH 
1) This study was done in a web-based learning environment for a high school and specifically for 
Computer Studies. The findings can not necessarily be applied to other subject fields. 
2) The instruction designed for the intentions of the study, may serve as a model for developing 
similar instructions, but can not directly be applied to other computer related subjects. 
3) This study did not determine the descriptive role played by the instructional designer, instructor 
or teacher that endeavours in teaching Computer Studies by using a virtual classroom. 
4) The extent to which learning in this study was measured is not applicable on all web-based 
learning environments. 
6.4. RECOMMENDATIONS FOR FURTHER RESEARCH 
From this research the following recommendations are proposed: 
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1) In the focus group interview, the role that colours play in learning, was addressed. The fact 
that colours play a role in learning in a virtual learning environment, was not addressed in this 
study. Further research related to virtual classrooms need attention regarding the effective use 
of colours. 
2) A detailed description or adaptation of the Cybernetic-model in relation to learning and 
Computer Studies in a virtual classroom should be addressed in order to determine thinking 
processes imposed by a virtual classroom within a specific context. 
3) More research on effective virtual classrooms for Computer Studies needs to be conducted. 
6.5. FINAL WORD 
Virtual classrooms for Computer Studies hold great potential. Effective learning occurs to a great extent. 
More Computer Studies teachers should realise the immense effect web-based education has on teaching 
and learning. 
I conclude with a comment made by a research participant: "So far as I should think, most subjects should 
use the virtual classroom." 
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TRANSCRIPT OF FOCUS GROUP INTERVIEW 
Interviewer: "First of all, thank you for you guys for being here this afternoon for participating in 
this interview. 
I want to here from you what your experience of the virtual classroom was... the virtual 
classroom in general." 
Respondent 8: "Mind boggling ... " 
Interviewer: "Mind boggling?" 
Respondent A: "Different then our regular classes." 
Interviewer: "Different?" 
Respondent J : "It's much easier." 
Interviewer: "Much easier. Why do you say that?" 
Respondent J: "See, you can go there anytime during break and submit your work." 
Respondent A: "And you can even submit your work from home if you got a computer." 
Respondent D: "Yes." 
Respondent C: "You can go and ... " 
Respondent E: "It's also easier because you do not have to face the people you are talking 
to ... it's better, yes ... " 
Respondent D: "Especially with us shy people." 
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Respondent G: "It's also challenging .. 'cause we notice ... we're use to talking directly so, you 
know, it's different ... it's ... " 
Respondent J: " Eh, you see typing is much easier .. see you make mistakes, you just go 
back." 
Respondent C: '"cause you can talk and make a mistake." 
Respondent D: "Yeh!" 
Respondent E: "Much easier." 
Interviewer: "Okay. So you are saying it is not like in a classroom when you make a mistake, 
you needn't have to be assure that anybody will say something about the mistake ... you can fix 
it and submit." 
Everybody agrees. 
Respondent D: "Before anybody else even realise you made a mistake because you read it 
first and then submit." 
Interviewer: "Anything else?" 
Respondent A: "You got the computer right next to you ... when you need information you pick 
it up and hand it in. You don't have to go like, go back home, look in books, you know the 
whole long process ... just take the information, copy it and submit it to the class." 
Interviewer: "The use of the facilities that the virtual classroom gives you, like the tools you 
can use, the e-mail, the discussion, how did you find using that? Did it help you with your 
learning?" 
Respondent G: "It definitely did because you know we use it more often so we're getting use 
to it. .. yes, definitely did help you ... " 
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Respondent J: "It's greeted all." 
Respondent C: "Ja, Ja in a way 'cause you learn more from your peers, from your teacher. 
So, its better to discussed, peers. You can learn easier and understand easily from peers ... 
from teachers." 
Respondent H: "I think that ... its good for us to see the virtual classroom, the e-mail and 
everything, because today we do write with them. Its different from the normal way of writing 
things. We're going to progressive standards so we're doing everything with computers. So it's 
much more ideology." 
Respondent F: "The technology makes it easier for us." 
Respondent H: "It's easier for us. We choose to be progressive." 
Respondent A: "Technology was made to make your life easier." 
Laugh ... Laugh 
Respondent F: "We learn from it and ... ja ... you get a virus and things ... you make new ways, 
you meat respondent C he shares his own opinion with you learn stuff from what he has to say 
and from what I have to say.' 
Respondent E: "Yes and you always have your own custom like refer to the book and after 
reading you peers' opinion you can either add on or disagree to what his saying." 
Respondent J: "You can make mistakes without having to worry." 
Interviewer: "When we talk about the actual work that you have done in the virtual classroom, 
how did you find your learning of that work? Do you remember it better? Was it easier for you 
to learn in that way than by learning in a class or from a book? 
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Respondent D: "It was easier because, you know, it's in a language that you're more related 
to, you understand the way the person wrote the thing, in a textbook where it's standard 
English and you know they say things in a better way." 
Interviewer: "Remembering the work? If I was to examine the work for instance, would it be 
easier for you? 
Everybody: "Yes." 
Interviewer: "Anybody who would like to add on to this? Good thing, bad things about the 
virtual classroom?" 
Respondent B: "The power just goes away .. what can I say ... " 
Respondent C: "Good thing is that you can submit, talk to each other what ever time you 
talk ... midnight. Like at school , close at 2, they lock up at eight 'o clock. At eight you can't 
come and meet your friends at school. 
Respondent J: "But you can't do that last minute ... 
Laugh .... 
Respondent J: "I apologise." 
Respondent C: "With ... unlike the Internet, okay, you can talk to your friend anytime. But the 
bad thing is that your friend might be sleeping the time you wanna talk to him. Like sometimes 
you don't always have someone to talk to." 
Interviewer: "About the work?" 
Respondent C: "Yes, about the work. You have access to what your friend says so you can 
receive it." 
Respondent J: "You can't submit late work because computers can be slow ... just takes a 
long time." 
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Interviewer: "Any other bad things or something that you've have experienced with the virtual 
classroom?" 
Respondent A: "You can express yourself any way that you want; and whereas, when you're 
standing in front of a teacher, it would be like hard for you to tell her what's on your mind. But 
in the classroom, if you're mad, you can tell her that you're mad instead of worrying that you 
look up much about it." 
Respondent E: "It's hard." 
Interviewer: "The discussion forum, how did you experience that? Was it difficult?" 
Respondents A, E, F, C: "No." 
Respondent A: "Very practical." 
Interviewer: "And the contributions that people made and what you made? Did you agree, did 
you disagree with them?" 
Respondent 0: "I think it was interesting to see like other people's opinions, you know. In 
class you don't often see that. It's just straight forward teacher talking. That's that. 
Respondent 8: "Ja. It's like one big happy family. See, you know what everybody else is 
thinking ... now that I've thought of it." 
Respondent F: "You learn a lot from it. Like, from Computer Development I was totally blank, I 
didn't know anything. Then, when I was able talking and stuff, I knew everything. It was better 
and easier, I enjoyed it. .. " 
Respondent E: "Doing it makes it easier 'cause the book is boring. The thing, having that 
discussed with your friends makes it easier." 
Respondent 8: "You see that the computer is much more fun, so we enjoy doing it. Yes." 
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Interviewer: "The assignment where you had to go and look for web sites, URL's that you had 
to post back to me with pictures of old computers, how did you find that assignment? 
Respondent C: "Difficult. .. 'cause most of us didn't know how to post those pictures. You had 
to use an attachment, so, it was quite difficult and yet, we had to come like name of the picture, 
where you found it, what it is. 'tis was quite difficult, submitting typing ... " 
Interviewer: "Do you agree with him?" 
Respondent C, D, E and F agree. 
Respondent J: "But is was exciting ... " 
Respondent E: "Inserting picture as well." 
Respondent F: "I mean, it was interesting at some point..." 
Respondent C: "Challenging." 
Respondent F: " ... challenging." 
Respondent J: "It was exciting to the different type of computers and learn about them .. it was 
a learning experience." 
Interviewer: "And .. eh .. Did you figure out how to submit those things?" 
Respondent 8: "Ja but it was too late." 
Respondent E: "It was too late." 
Interviewer: "Anything in general that you would like to say about the virtual classroom or 
learning in the virtual classroom?" 
Respondent 8: "I think it's, the problem is, once you've done your work it's always there, so 
somebody else can take the exact same thing and use it to their advantage and everything ... 
and they're gonna to get the marks ... or it could come before yours an then you see it before 
you see mine and then you think I copied from one and everything like and that. .. " 
Interviewer: "Anything else?" 
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Respondent C: "Yea, I feel the virtual classroom is a good way of learning via you can learn ... 
from each other either learn than learn in class which is much more boring. So then ... via your 
friends is much better, you can remember. So far I should think most subjects should use the 
virtual classroom." 
Respondent E: "What's also interesting is, you know, us teens whenever you see a computer 
it's like you hit straight to the Internet. And, you know, since it's part of the Internet it makes it 
in a way ... interesting." 
Respondent H: "So you can say it's kind like a motivation to everyone to make you learn 
stiller ... " 
Respondent E: "Yes." 
Respondent C: "Yes." 
Respondent E: "It's a challenge." 
Interviewer: "Is it a challenge?" 
Respondent J: "It's all the words you want. .. " 
Interviewer: "Anybody else who would like to say something about that?" 
Respondent H: "Don't be shy." 
Respondent 1: "Basically what everyone has said. When ... Even if though you don't know, or 
you've hardly read on that section, but then you read their inputs on their opinions on the 
computer ... and then, it makes it easy, instead of reading the book, because that basically 
summarise it. So you're taking, like, what you've already read from the book and their bits of 
information and putting it to your own." 
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Interviewer: "Last thing, using the virtual classroom, the physical use, the navigation, the 
clicking of the virtual classroom. Does that, in any sense, make learning for you difficult?" 
Respondent A, B, C, D: "No." 
Respondent B: "It makes it easier for me." 
Respondent C: "By taking the colours, they a bit. .. which I think they don't contrast, they don't 
complement each other. So if there was a different use of colours, they give a refreshing 
environment." 
Interviewer: "Does it put you off slightly?" 
Respondents: C, D, E: "Yes." 
Interviewer: "Do you agree on that?" 
Respondents A, C, D, E, G, H, J: "Yes". 
Respondent B:" No, they worked for me." 
Respondent H: "When you study, with colours then you remember better so if you use like 
many colour, maybe we'll remember the work better." 
Respondent J: "Ja." 
Interviewer: "Anything else on that. .. the use of the virtual classroom, the physical use of the 
virtual classroom?" 
Respondent J: "You get lost in the maze." 
Interviewer: "Explain that, that's important." 
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Respondent J: "You see, it depends on the web design, how they designed it. Like if you 
looking for a certain button, and you can't find it, then you can't submit your work ... " 
Interviewer: "Anybody else who would like to say something about that?" 
Respondent 1: "Yeah, it lacks some information. For instance when you ... eh, type in ... your 
own ... eh opinion, whatever, and you wanna send, your pressing, it doesn't tell you that you've 
send it. So you don't know whether you've done it." 
Everybody agrees. 
Respondent F: "'Cause It happened once. I sent something to you but when I checked it 
wasn't there. So I had to do it again and sent it again." 
Respondent D: "You get angry." 
Respondent 1: "Of cause." 
Respondent F: "Twice ... " 
Interviewer: "Was experiences like that frustrating for you?" 
Everybody: "Yes." 
Respondent 8: "It's like when you doing work ... " 
Respondent E: "You tend to heat up." 
Interviewer: "But, you still could remember the work?" 
Everybody: "Yea ... yes" 
Interviewer: "Anything else? In General on the virtual classroom, experiences ... ?" 
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Respondent J: ''l'ts fun. It's something new" 
Everybody agrees. 
Respondent F: "Makes you organise at some point because you don't have to do something 
on time so you little orgnise and think that, that by today you have to hand in an assignment 
and set a date, you don't delay and say no I will do it next week 'cause there's no due date, so 
you have to send it at that time and you know things like that... it makes you life al little 
organised." 
Respondent 0: "And I think, I think it's nicer, because you got both practical and theory you 
know if you lack on the theory side, then you can always balance on the practical and balance 
out your marks." 
Respondent C: Sir, sir something else that I'd like you to do ... you see, the assignments you 
gave us ... I think it would be better for you to put them on the calendar for us to see the ... in 
stead of .. . 
Respondent J: "Dates ... " 
Respondent C: " ... ja, cause sometimes we know we have to do an assignment, we're not 
sure of the data. So it would be better for us to put in on the calendar and see when it is for, 
than for us to actually go and look at the themes and see when it's for and certain things, so 
you put it on the calendar . 
Respondent E: "Put it on both ... calendar and ... " 
Respondents C, D an E agrees. 
Interviewer: "Anything that you would like to say on that. Do you all agree on what is said? 
Everybody :"Yes." 
Interviewer: "Any other statement? Any last suggestions maybe, that was a good point. .. " 
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Respondent 1: "Maybe you can make a short cut, 'Cause you first have to open the site, go to 
Curriculum Studies and wait 'till it's up. Then you ... make shortcuts, if you're delayed by any 
chance ... " 
Respondents agree. 
Interviewer: "Anything else?" 
Respondent A: "It's nice to be presented, but, it's nice to like, I dig playing games on the 
computer. Maybe like, you know when we're finished, gives access to a couple of game, like 
from the site that we're already on, a few more games." 
Respondent J: "To relations ... " 
Respondent C: "Ja, maybe you can put on certain things like, I'm sure most of us enjoy cross 
word puzzles. So, if you could in a cross word puzzle about computers related and whilst you 
filling in, you learn while having fun. So, like ... games ... educational games." 
Respondent A: "New fresh games, no such games." 
Interviewer: "Anything else?" 
Respondent 8:" Good idea, the virtual classroom ... yeah, yes." 
Interviewer: "Thank you very much for your participation in this interview." 
END. 
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THEME 1 -The development of the computer (an overview ). 
Outcomes. 
By completing the assignments below, you will be able to: 
1. Distinguish amongst arithmetical aids, mechanical calculation machines and 
electronical and electronic machines. 
2. Be able to describe why every device that was developed contributed to the 
computer as we know it today. · 
3. Draw up a timeline that reflects the development of the computer. 
Background 
The development of the computer can be traced back to approximately 5 000 years ago. 
Activities: 
Read Chapter 5 on "The development of the computer" in Jacobs et al. pp. 57-74. 
Visit the following web sites by clicking on the URL below: 
_h_t!p:lj~!;_'Qi.l!mn.edu/tc.html http://www.computerhistory.o 
_h1tp:/L~._Qjgj1Q.I_g__~ntu!)'.com/?ncly~o/®date/cornp~b_d.html http://csep1.phy.ornl.gov.ov/n 
!Assignment 1 A 
Describe the following types of mechanisms by describing each and by giving an 
example of each: write this down in your theory book. 
* arithmetical aids 
* mechanical calculation machines 
* electronical and electronic machines 
!Assignment 18 
What contribution did each one of these machines have on the computer as we know it 
oday? Write a short essay and state the reasons for the statement that you make. 
!Assignment 1 C 
Create a timeline that will reflect the history of the development of the computer. Use 
tyour own initiative and creativity to devise the timeline. 
Due date: 22 May 2001 
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posted by Arno Louw ( opv030did) 
Wed Jun 20,2001 09:28 
Download 
Who in the group do you think made the most valuable 
contribution. Even if this can be regarded as a group 
effort, it is still inevitible to realise that these 
people did not know each other. 
Reply Reply Privately 
Message no. 33: 
Quote 
posted by Akani Manganyi (manganyilO) 
Tue Jul24, 2001 12:29 
Download 
I think Charles Babagge made the most important 
cotribution. Because I think he is the one that made(not 
really) something that is close to the computer we using 
now, although there were many improvements after that 
the fact is they improved on what Mr. Babbage came up 
with. 
Reply 
Privately Reply Quote Download 
Message no. 46: 
posted by Duduzile Mahlangu (mahlangulO) 
Mon Jul30, 2001 15:40 
I wish Charles had fund's then. To think of it our 
technology would far ahead.Maybe the wouldn't be a need 
for a school.Thing's would very advanced.Maybe we 
wouldn't be driving car's.By clicking on the compure it 
will drive itself 
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Message no. 49: 
posted by Alain Donev ( donevl 0) 
Tue Jul31, 2001 15:36 
Download 
EVERYONE IN THE GROUP HAS TO HAVE THEIR EFFORTS 
CONSIDERED BECAUSE ALL GAVE A LITTLE INPUT TOWARDS THE 
COMPUTER EVOLUTION. BUT IF I HAD TO SHOW FAVOURITISM I'D 
HAVE TO SAY THE CHINESE GAVE THE MOST IMPUT BECAUSE THEY 
WERE THE STARTING POINT IN THE ERA, LEADING OTHERS TO 
CREATE MORE UPDATED COMPUTERS. 
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posted by Muaaz Bhamjee (bhamjeelO) 
Sun Aug 05,2001 11:48 
Download 
The chinese got everything started with the abacus and 
without it we would not be where we are today but we 
cannot ignore the fact tha other inventions(although the 
other inventions were improvements on the abacus)were 
just as important if not more. 
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posted by Kgomotso Khomo (khomo 1 0) 
Tue Aug 07, 2001 15:18 
Download 
As I've been reading the contributions by the rest of 
the class,I've come to realise that we must offer some 
credit to the other people who contributed to the 
development of the computer.But we must not forget the 
most important contribution was by the Chinese with the 
abacus. 
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posted by Andrew Singo (singo 1 0) 
Wed Sep 19, 2001 18:10 
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Mr.Charlse Babbage,without a doubt,made the greatest 
contribuion.His ideas are what created the computer 
today.They also influenced other people to further his 
ideas. 
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·wed Jun 20, 2001 13:59 
Download 
I do agree that the introduction of abacus by the 
Chinese did make a contribution to the developmet of 
computers. Looking at the machine under historical 
terms, you may call it the 'first old time 
computer' .With the Chinese using it they in a way 
revealed the draw backs of the abacus and felt the need 
of making something that would accomodate all their 
arithmetical problems. The inventions after the abacus 
then concerntrated on making peolpe•s lives easier by 
fulfilling their arithmetical needs . This then made way 
to what we now know as computers 
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Sat Jun 23,2001 11:11. 
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I do agree with you because without one of the 
contributions many of the other contributions would not 
have been possible.I don't think we can call it a group 
effort but we can say that each contribution is just as 
important as the other because most inventions v;ere 
upgrades to previous inventions. 
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Do you know who developed the transistor? 
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Message no. 25: 
posted by Duduzile Mahlangu (mahlangu1 0) 
Mon Jul23, 2001 14:43 
Yes, I know who developed the transistor. It was a group 
of scientist from Bell Telephone. They generate no heat, 
uses less energy, doesn't burn out and cheap to 
manufacture.They replaced vacuum tubes. They are called 
solid state electronics.And it's very small. 
Reply 
Privately Reply Quote 
Message no. 31: 
posted by Rabbia Majid (majid1 0) 
Mon Jul23, 2001 15:42 
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I agree with Dudu.Transisters are small electronic 
devices used to control the flow of electric current 
thus causing less current uptake.The transister replaced 
the vacuum tubes which were used during computer's first 
generation and this eventually made way for a great deal 
of progress and saving of money, heat and current 
consumption on the long-run. 
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posted by Muaaz Bhamjee (bhamjee1 0) 
Sun Aug 05, 2001 12:10 
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we are better of with transistors than vacuum tubes but 
in a way vacuum tubes were the original transistors and 
therefore what we are using today is an upgrade. 
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i agree we are using vacuum tubes indirectly which are 
beter transistor 
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posted by Aadila Hassen (hassenlO) 
Tue Aug 07, 2001 15:34 
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Yes it is true that we are better of with transistors 
instead of vacum tubes as they make computers more 
faster realiable and economically but if you beleive 
that transistors are upgrades of vacuym tubes that we 
should be grateful for vacum tubes becuase they played a 
big part in the development of computers. 
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posted by Faadil Wadvalla (wadvalla1 0) 
Tue Aug 07,2001 15:44 
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i agree the transistor indeed made a huge contribution 
to the development of computers thus leading to much 
faster and smaller computers 
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posted by Akani Manganyi (manganyi 1 0) 
Tue Jul 24, 2001 12:44 
Download 
Yes I know (altough the question wasn't for me}, It is 
Bardeen, Brittan and Shockley from Bell Telephone 
Laboratories. 
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posted by Treasure Makhathini (makhathini 1 0) 
Tue Jul24, 2001 12:55 
I would like to reply to your question also addding to 
my previous answer to that question. The people who 
developed the Transistor were Bardeen, Brittain, and 
Shockley. I still strongly believe tha.t if it wasn't for 
the Tansistor replacing the vacuum tubes we would not be 
at the stage of technological development that we are in 
:-) ! 
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Tue Jul24, 2001 14:38 
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I agree with Treasure partly, this is because the 
transister was a really important contribution but the 
abacus and other items were the starting point in the 
development of progress, not the transister ... 
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Privately Reply Quote 
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posted by Alain Donev (donevlO) 
Tue Jul31, 2001 15:40 
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NO, I DON'T KNOW WHO CREATED THE TRANSISTOR. 
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posted by Thapelo Afrika (afrikalO) 
Tue Jul31, 200115:52 
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No I do know .But I have a feeling it was a great 
breakthrough some how 
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I read in our computer text book that univac and Philo 
Corporation introduced the first computers that use 
transistors in place of vacum tubes.And this.is a great 
thing becuase it allowed computers to be 
smaller,fastermore reliable and econbomical. 
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When we look at this topic,we just agree that the abacus 
was the most important developement and this puts the 
chinese in a good contributors position .But if you 
chink about it,mathematics controls,and is a practical 
basis for almost everything so even if they hadn't come 
up with the abacus,sooner or later so country would have 
made up something else and pherhaps that device would 
have been the main developement ... 
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posted by Duduzile Mahlangu (mahlangulO) 
Mon Jul23, 2001 15:08 
I kinda do agree with Andrew. When you look at it . Many 
people by now would have put thinng•s together to make 
up something like a computer. By any~way, the chinese 
people should be thanked and praised for what they have 
done for us.I myself would get tired of the same thing 
every day.But in a way I dont think this technology is 
doing the right thing. In the future people will be 
without jobs only I.T people will find jobs. But still 
it's saving most of the people who ·have to work hard. 
Where as a machine simply does every thing in a 
second.Computer•s do have a good & bad side. 
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posted by Aadila Hassen (hassenlO) 
Tue Aug 07,2001 15:26 
Download 
Computers have a good side and bad side is a very good 
statement which i did not think of before.! always saw 
the computer having only advantages.But know I realise 
that computers are going to be developed so much that 
people are going to get lazy and highly depend on it.But 
never the less we should try to be part of the new 
generation of people ie. (those working with computers) 
and we should be glad for the development of cvomputers 
because it makes our life easier an~ lets us find out 
more about the world. 
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Tue Aug 07, 2001 15:16 
Download 
i think that the abacus was a great invention because if 
it had not been invented there would be no base for the 
developing of computers, so the chinese done a good 
thing by the invention of the abacus. 
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posted by Faadil Wadvalla (wadvallalO) 
Tue Aug 07,2001 15:35 
Dovmload 
the chinese did start computer development but had it 
not been for the british,french and americans who 
continued it we would not be as developed as we are 
today. 
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Tue Aug 07,200115:48 
Download 
Even thougfh the british americans and french developed 
the computer more further all the credit should go to 
yhe chinese for they were the ones' who invented it and 
so they are the roots of the development of copmputers. 
Reply 
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Quote 
posted by Umar F Cajee (cajee10) 
· Tue Aug 07,2001 23:09 
Download 
All the credit should go to both the ababs and chinese. 
The arabs : for developing MATH The chinese: for the use 
of the addie model to see the need for and developing 
the instrument known as the abacus.Thank You. 
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Download 
The abacus is definately the starting point of the 
desktops we see in front of us.The creation of the 
abacus sparked a long chain of ideas which eventually 
ends up with the computers we have today.The fact that 
the abacus could do so many calculations was amazing 
considering it did not have any mechanical parts. 
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Message no. 29: 
posted by Treasure Makhathini (makhathinilO) 
Mon Jul23, 2001 15:12 
Yes I do agree that the Chinese made ONE of the most 
important contributions to the development of the 
computer. But there are also some other developments 
that co;-r,plirr.ent c:md enhance the development of the 
Abacus. One of them I think is the replacement of vaccum 
tubes by the mighty and fast Transistor. The Transistor 
is great brcause of the fact that it is compact, fast, 
and cost effective. If Transistors had not been 
developed, then we would not have been at the stage of 
development in computer technology that we are in :-) ! 
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posted by Akani Manganyi (manganyi 1 0) 
Tue Jul24, 200113:01 
Download 
The was one of the most important discoveries, isn't it 
stressful to work on a slow computer, so the transistor 
raplaced the vucuums and the transistor strenghthend the 
electric &nd located radio waves and act as a switch and 
it did not generate heat, used little energy, cannot 
burn out and it was cheap and it was not vibrations or 
shock and very small. 
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posted by Rabbia Majid (majidlO) 
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Yes I agree with Akani that the transister has many 
advantages and the basis of it is still being used today 
in computers and other devices. 
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posted by Zaahid Vally (vally1 0) 
Tue Aug 07, 2001 15:31 
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yes i agree that the transistors has many advantages and 
is used widely in electrical aapliances and so forth. 
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THEME 2 -Generations of computers 
Outcomes 
By the end of this theme you will be able to: 
1. Distinguish the characteristics of the first four generations of computers. 
2. Identify examples of the different generations of computers by referring to pictures. 
3. · Explain the concepts of fifth generations and sixth generation computers. 
Background 
Computers are classified under six generations. 
The following are characteristics of the first four generations of computers: 
o Used vacuum tubes 
o Computers big and clumsy 
o Electricity consumption high 
o Electric failure occurred regularly -
First generation computers not very reliable 
(1951-1958) o Large air conditioners needed 
because of the amount of heat 
generated 
o Programming in machine language 
o Transistors replaces vacuum tubes 
o Computers become smaller 
o Generate less heat 
o Electricity con.sumption lower 
o More reliable 
Second generation o Faster 
(1958- 1965) o Core memory developed 
o Magnetic tapes and disks used 
o First operating systems developed 
o Programming in machine as well as 
assembly language 
o Integrated circuits developed 
o Computers smaller, faster and more 
Third generation reliable 
(1965-1970) o Power consumption lower 
o High-level language appeared 
9/21101 
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o Integrated circuits smaller and faster 
o Micro computer series such as IBM 
and APPLE developed 
o Portable computers developed 
Fourth generation o Great development in data 
(after 1970) communication 
o Different types of secondary memory 
with high storage capacity and fast 
access developed 
ssignment 2A 
Make use of a search engine of your choice. Find pictures of computers that represent 
irst-, second-, third-, and fourth generation computers. 
Post at least three URL's of where you have found the pictures. 
Mail the URL's b makin use of the Internal mail. 
Due date: 20 July 2001 
ssignment 28 
ype one paragraph that explains what is meant with "Fifth generation" computers. 
Mail the ara ra h b makin use of the internal mail. 
Due date: 24 July 2001 
ssignment 2C 
isit the followin URL and read u eneration com uters: 
lbttpJ/G$~p_1~phy.o_ml.gov.oy/o_ode8.html 
Due date: 24 July 2001 
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Mon Jul23, 2001 15:11 
Download 
Fifth generation computers are· ·present and future 
computers.Fifth generation computers will have the 
ability to apply previous knowledge,draw conclusions and 
then execute the task.These are some of the applications 
for fifth generation computers: *Intelligent systems can 
control the path of a missile and defence systems that 
can fend off attacks and *Word processors that can be 
controlled by means of speach recognition. Some of 
todays computers already display some of the 
characteristics of fifth generation computers. 
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Mon Ju123, 2001 21:05 
Download 
The sixth generation computer started off with the 
replacing of vacum tubes with transistors. One of the 
many advantages of sixth generation computers are in the 
hardware area and in improved understanding of how to 
develop algorithms to exploit diverse, massively 
parallel architectures. One of the biggest changes in 
the sixth generation will be the growth of wide area 
networking. Network bandwidth has grown rapidly in the 
last few years and will continue to improve for the next 
several years. As computers become faster and smarter so 
too does mans desire become greater to make them faster 
and smarter, so much so that we cannaot even keep up 
with the development of the sixth generation computer 
which leaves most products bought obsolite within two 
weeks. 
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Download 
Sixth generation computers have the ability to process 
data much faster than fifth- and past generation 
computers.A major change in sixth generation computers 
,.Jill be the explosive growth of wide area 
;:-,e~·.::J:::-1-:i:o.g. ~!et 1d:Jd: ba:-,d\·lidth r_,s.s gr-o•.'in in the past 
years and will continue to gro~. The 
processors in sixth generation computers are also much 
faster.One corporation,Fujitsu,plans to build a system 
with over 200 of its high end vector 
processors.Manufactures goals are to achieve ~0~2 
arithmetic operations per second(teraflops) .This will 
only be obtained with a system with a thousand or more 
processors.Workstation technology has continued to 
improve,with processor designs now using a combination 
of RISC,pipelining and parallel processing.It is know 
possible to purchase a desktop workstation for about $30 
OOO,that has the same overall computing power(~OO 
megaflops) as fourth generation supercomputers. 
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Message no. 54: 
posted by Duduzile Mahlangu (mahlangu1 0) 
Mon Jul30, 2001 15:30 
The sixth generation of computer's will take over the 
world.They are advanced in many way•s.Theyb can sense 
the problem you have and can help you.They will take 
over many occupation's.When you get sick they will ask 
y0u the problem and answer you. They are small and use 
advanced technology.They took over the tubes and 
replaced with faster thing's.They get connected into one 
extention.They can read the human mind.They are a real 
challenge towards the human brain and can beat you at 
that game.In the future they will be a great use. No one 
want's to carry files knowing that something can hold it 
up in a little machine.They will strike like a thief at 
night and take over.They will leave many unemployed.They 
are very small.But can realy play the game 
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Download 
One of the most dramatic changes in the sixth generation 
will be the explosive growth of wide area networking. 
::et·.·:orJ: b3.:;.d•:Jidth has exiJanded trer.1endously in the last 
few years and will continue to improve for the next 
several years. T1 transmission rates are now standard 
for regional networks, and the national ''backbone'' 
that interconnects regional networks uses T3. Networking 
technology is becoming more widespread than its original 
strong base in universities and government laboratories 
as it is rapidly finding application in K--12 education, 
community networks and private industry. A little over a 
decade after the warning voiced in the Lax report, the 
future of a strong computational science infrastructure 
is bright. The federal commitment to high performance 
computing has been further strengthened with the passage 
of two particularly significant pieces of legislation: 
the High Performance Computing Act of 1991, which 
established the High Performance Computing and 
Communication Program (HPCCP) and Sen. Gore's 
Information Infrastructure and Technology Act of 1992, 
which addresses a broad spectrum of issues ranging from 
high performance computing to expanded network access 
and the necessity to make leading edge technologies 
available to educators from kindergarten through 
graduate school. 
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Development of the computer -Theme 3 
Outcomes 
By the end of these assignments you will be able to: 
1. Place different developers in a relative position regarding their contribution to the 
development of the computer. 
2. Classify the contribution made by different developers. 
For this assignment you must refer to the following sources: 
1. The timeline that you have drawn up in theme 1. 
2. The related URL's provided for you in theme 2. 
3. Jacobs, et al, chapter 5. 
~ssignment 3A 
Many people have played key roles in the development of the computer. 
Draw up a timeline that will show how different people have contributed to the 
development of the computer. 
In each case you must refer to the name of the person involved and mention what 
rvaluable contribution he/she had made. 
(The names need not necessarily be in chronological order.) 
Submit this assignment in your theory book. 
Due date: 31 July 2001 
~ssignment 38 
Participate in the forum Computer development. You must make at least five 
contributions in the discussion. 
Who do you think made the most valuable contribution to the development of the 
computer as we know it today? · 
Discuss this with your class mates. 
Due date: 7 August 2001 
Assignment 3C 
Write a half folio (typed) on your discussion in the forum. State your findings. 
Submit your short report at the next F2F-meeting. 
Due date: 14 August 2001 
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The progress of computers has 'come a long way over a 
very long period of time.And even though the forth 
generation of computers is pretty advanced and mostly 
used, the fifth generation computers are of great 
ad·:a:::::ed technology . They have the ability to think fo~ 
themselves ,they are capable of doing things that people 
had to do in the past. They solve problems and can 
visualise an environment(robot) .They are able to 
recognise vioces can type in different languages. 
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It all started back then with the abacus. Until now the 
generation is moving on.We have landed in the land of 
"Intelligent robot's". The name make's it sound as if 
it's strange. But it's not.It's just that it has applied 
the previous kn01•1ledge. It can see \•!hat you want and 
answer what you want.It can simply be called a "human 
being".It classify information for you.They also have a 
speech and visual recognition.They have a special 
procedure that get's carried out without you telling it 
step-by-step.They have programs that translate it into 
other languages.They get controlled under the same 
conductor.The fifth generation is taking over in the 
technology side.For example you can go and visit a 
doctor over the internet, by the fifth generation.He can 
tell you what is wrong with you. It save's you time.They 
get grouped together in the processor, to function as 
one.The information is good, it's fast and quick.It's 
about to let the the new generation come in.This road 
it's taking is the future of our new technology. Let's 
let them take over they are the future.They light our 
way's.Eventhough we think they are making us 
jobless.They are giving a great go for the future 
generation!!!!!!!!! 
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Transitions between generations in computer technology 
are hard to define, especially as they are taking place. 
Some changes, such as the switch from vacuum tubes to 
transistors, are immediately apparent as fundamental 
changes, but others are clear only in retrospect. Many 
of the developments in computer systems since 1990 
reflect gradual improvements over established systems, 
and thus it is hard to claim they represent a transition 
to a new ''generation'', but other developments will 
prove to be significant changes. 
This generation is beginning with many gains in parallel 
computing, both in the hardware area and in improved 
understanding of how to develop algorithms to exploit 
diverse, massively parallel architectures. Parallel 
systems now compete with vector processors in terms of 
total computing power and most expect parallel systems 
to dominate the future. 
Combinations of parallel/vector architectures are well 
established, and one corporation (Fujitsu) has announced 
plans to build a system with over 200 of its high end 
vector processors. Manufacturers have set themselves the 
goal of achieving teraflops ( 10 arithmetic operations 
per second) performance by the middle of the decade, and 
it is clear this will be obtained only by a system with 
a thousand processors or more. Workstation technology 
has continued to improve, with processor designs now 
using a combination of RISC, pipelining, and parallel 
processing. As a result it is now possible to purchase a 
desktop workstation for about $30,000 that has the same 
overall computing power (100 megaflops) as fourth 
generation supercomputers. This development has sparked 
an interest in heterogeneous computing: a program 
started on one workstation can find idle workstations 
elsewhere in the local network to run parallel subtasks. 
One of the most dramatic changes in the sixth generation 
will be the explosive growth of wide area networking. 
Network bandwidth has expanded tremendously in the last 
few years and will continue to improve for the next 
several years. T1 transmission rates are now standard 
for regional networks, and the national "backbone' •. 
that interconnects regional networks uses T3. Networking 
technology is becoming more widespread than its original 
strong base in universities and government laboratories 
as it is rapidly finding application in K-12 education, 
community networks and private industry. A little over a 
decade after the warning voiced in the Lax report, the 
future of a strong computational science infrastructure 
is bright. The federal commitment to high performance 
computing has been further strengthened with the passage 
of two particularly significant pieces of legislation: 
the High Performance Computing Act of 1991, which 
established the High Performance Computing and 
Communication Program {HPCCP) and Sen. Gore's 
Page 1 O! L 
t· . 
httn:/lerlulink.rau.ac.za/SCRIPT/opv030didlscripts .. ./serve_mail.pl?COMPILETHREAD+5 9/21101 
Information Infrastructure and Technology Act of 1992, 
which addresses a broad spectrum of issues ranging from 
high performance computing to expanded network access 
and the necessity to make leading edge technologies 
available to educators from kindergarten through 
graduate school. 
In bringing this encapsulated survey of the development 
of a computational science infrastructure up to date, we 
observe that the President's FY 1993 budget contains 
$2.1 billion for mathematics, science, technology and 
science literacy educational programs, a 43% increase 
over FY 90 figures.· 
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Mr.T.A.Louw 
Virtual Classroom- Discussion Input 
Computer Science 
'"'B If computers were to vanish, anything, which uses computers, that is, 
most of today' s services, won't be functional and would cause great 
chaos and confusion in people's lifestyle today . 
t· • 
..leJ I agree with Kershia regarding the abacus because people have larger and 
more complicated calculations and thus require a more reliable, quicker, 
and easier method to calculate . 
..leJ No, I don't think that we could survive on only the abacus today because 
people are always looking for the next best technology and have really 
grown dependant on the computer. Everything runs on computers today, 
so, to conclude, it would be impossible to remain with the abacus . 
..leJ The transistor replaced the vacuum tubes which were used during the 
first generation computers and this eventually made way for a great deal 
of progress and saving of money, heat, and current consumption. 
'1l I agree with Treasure partly, this is because the transistor was a really 
important contribution, but the abacus and other items were the starting 
point in the development of computers, not the transistor ... 
..leJ The transistor was an important starting point in the development of 
technology. In almost all machines, a transister is used, e.g.: radios and 
electric circuits. Therefore, transistors are important. 
'1l Yes, I agree with Akani, that the transistor is still being used in 
computers and other devices. 
. . .... .;- .-. . 
. .. ..... . ~. ·•. •· .:..~ -
t· ' 
2 
Outcomes: Data, which I have received through participating in the virtual -
classroom discussions: 
./ I've discovered more about the sequence of events, which led to the 
development of computers and technology. As well as the importance 
and progress of computers in our modem society today . 
./ As I have mentioned in the discussion, people are always looking for 
something better, thus resulting in a more ambitious society. I think that 
this is really good and important because without ambition, we would 
probably end up being primitive . 
./ I have also learnt more about the development of certain computer 
components, e.g.: transistors, which have played a very important part in 
the development of computers and other technology. 
Computers as integral part of society 
Computers as integral part of society. 
By completing this session, you will be able to realise the 
relevance of computers. You will also be able to name different -
are?s y;h_~~~.!b_~_f?9'!.!P.~!~r)~ ~J~-~-~-i~ ~_(:)g~~~Y.: ___ _ _ 
Assignment 1A 
For this assignment you will work in groups; 
You must make use of the e-mail facility for this group work. 
The name of the person that you have to work with, will bee-
mailed to you. 
Description of task: 
Jacobs et al pp. 98-101 have identified ten integral areas of 
society where the computer can be used. 
You and your partner must choose any three of these areas for 
the assignment. 
Find three examples of each one of the areas that you have 
chosen. Write one paragraph on each example. 
Post your assignment to me before 1 September 2001. 
Note: Only one of you can post the assignment. Please mention 
both your names as a subject for the assignment before mailing 
it. 
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1. HOME USAGE AND OFFICE AUTOMATION 
assignments or month-end statements 
given an assignment to do for school 
he\she can do it on their home pc 
Used for 
If a student is 
or university 
and use the 
i~te~~et for resources and a word processor to 
compile it. In a business in the past statements had 
to be written and sent out manualy by someone in the 
business. With the computer being so widely used in 
it can be sent out automatically and it need not 
be printed as it can be sent via e-mail to the 
clients thus the great time and money saving factor. 
2. BANKING Electronic internet banking In the past 
every transaction had to be done at the bank during 
banking hours.With the introduction of computers and 
the internet banking can be done from anywhere in the 
world at any time. One can acess ones account and do 
a whole host of things including tranfers and 
internet shopping thus eliminating the role of hard 
cash almost completely. 
3 . ENTERTAINMEN'T AND EDUCATIONAL ENTERTAINMENT There 
are a number of downloadable games on the internet 
and network games that can be used for entertainment 
on the computer eg. QUAKE Ill ARENA These games can 
be played on a personal computer over a network or 
over the internet. There are other types of 
educational games which from them many things can be 
learnedeg. eg. maths , english and science. These 
games are referred to as edutai'nment. They are fairly 
recent and are helping tremendously with helping 
children learn sincing it is fun and educational at 
the same time 
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l)Banking: In almost every country in the world banking 
is done with the help of computers. For example, the 
ATM(Automatic teller machine)are used. It can perform 
varios functions like the withdrawal of money. People 
~o~ ~o their banking via the internet as it is 
convenient as well as the fact that almost all companies 
pay their employees salaries or wages by automatically 
transferring it. 
2)Education and training: To know how to use a computer 
in today•s society is vital as almost everyting is 
becoming computerised. Even some toddler educational 
toys of today are computerised. Therefore it is 
important that institutes like schools and university's 
have equipment such as computers, speakers, 
printers,etc. for its learners. Computer-based training 
involves the usage of computer programs in the teaching 
of new skills and information~ 
3)Entertainment and educational entertainment: The Sony 
Playstion, this is an example of a popular computerised 
game.Beside this, there are hundreds of different 
computer games and other entertainment available on the 
market.If one gains information and entertainment from 
games, this is called 'edutainment'. 
To conlude, from the above mentioned, one can see that 
these advancements makes life a lot easier and is a sign 
of progress in society today. 
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JINTELIGENCE -- by: khomotso khomo: Human 
is imitated by computers that rely on 
intelligence applications.A person's arm can 
:ed by a manufacturing robot using mechanisms 
~bjects around.These computers can store 
alculations,speak and draw.Hardware and 
s constantly being developed that can imitate 
aviour such as thinking,seeing,feeling,debating 
..,ther things. 
by: umar faruq cajee 
>f computers used in banking. 
0anking 
service offered by most banks, it allows the 
dial into an automated line (computer)where a 
transsactions can be carried out for 
.lance enquiries. 
banking 
i.ce allows the client to· control their accounts 
internet. the client can open accounts, get a 
:, make transfers, pay accounts and many other 
)ns. However in SA the banks charge a smallfee. 
::banking 
·ne latest means of banking. with the 
~t of WAP ( a kind of mini internet for 
_s) it is possible to do your banking using your 
~one, provided you have the right hardware and 
us outstanding -- by: xolisile ndaba 
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1. banking eg. internet banking · people go on the 
internet and do their banking and do transfers all via 
the internet instead of going to the banks to their 
banking and to go through all the inconvenience of going 
=h=~=-E~ployees can also pay their employers through 
this service. 
2.entertainment and educational entertainment eg. 
computer games this is mostly used by the youth and 
kiddies of today. they play computer games such as sport 
and car games and they also learn a-bit of driving by 
playing car games. there are also educational •games• 
such as CAMI MATHS and they derive knowledge out of that 
for example praticing their times tables. 
3. art eg. architects artists do not use paintbrushes 
etc. everything is done by the computer. because 
computers have such a large memory and that printers 
provide us with great print quality and they can in most 
cases replace the digital camera. 
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I • m sorry for posting most of my assignment·s late it was 
because I have been apbsent from school a few times. 
Previous Thread Next Thread Close 
Pagel OI 1 
t· ' 
http ://.edulink.rau.ac.za/SCRIPT/opv030didlscripts .. ./serve _mail.pl ?CO:MPILETHR.EAD+ 3 9/21/01 
~Subject assignments 2b & 2c < ufc; Umar Faruq Cajee; pROf> 
'IJIIIIil"' Previous Thread Next Thread Close 
Forward Reply Quote 
Message no. 53: 
posted by Umar F Cajee (cajeelO) 
Thu Jul26, 2001 13:04 
Download 
plz get the IT guys at RAU to ·fix their server. i dont 
like waiting 30 mins repeatedly for the past two days to 
get an error message.AND why don't files attach to the 
message??? 
"how much will u sell me your palm 5 for??? my brother 
needs one 11 
i wont be in school till friday most probably. this 
gastro flu is killing me. 
heres the work 
Assignment 2b Umar F Cajee Fifth Generation Computers 
(1990 - ) Integrated circuits and processors have become 
even smaller and faster. Operating systems are more user 
friendly and computers are smaller. Secondary memory has 
been developed thus resulting in more speed and memory 
capacity. But sixth generation computers are nearly here 
lets wait and see. 
Assignment 2c Umar F Cajee Sixth generation computers 
Sixth generation computers are have the ability to 
process data at tremendous speeds compared to my 
80486dx2 or any other older computers. This is mainly 
due to advancements in processor technology (size and 
speed) as well as an increase in the use of networking. 
Prices of even super computers have rocketed down due to 
computer technology advancing so rapidly and will 
continue to do so into the future. 
see ya Umar F Cajee 
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